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1. BACKGROUND

1.1 Overview and Purpose

Geosyntec Consultants (Geosyntec) is conducting a Focused Remedial Investigation
and Feasibility Study (RI/FS) on behalf of Hercules Incorporated (Hercules) for the
Outfall Ditch/Operable Unit 1 (OU1) at the Terry Creek Site (Site) located in
Brunswick, Georgia (Figure 1). 1t is noted that the terms “OU1™ and “Outfall Ditch™
are used interchangeably throughout this document.

The Outfall Ditch is a Hercules-constructed ‘conveyance system that was used until
1972 to discharge untreated wastewater from the Plant that contained toxaphene. After
1972, wastewater was treated prior to discha_rge and toxaphene concentrations in the
discharge decreased significantly. The weir, located approximately in the middle of the
Outfall Ditch, was constructed in approximately 1976. Currently. non-contact cooling
water, cooling water blowdown/ condensate, and storm water runoft from the former
Hercules Plant (now Pinova Plant) and surrounding nelohborhoodq are discharged under
a National Pollutant Discharge Elimination System (NPDES) permit through the Outfall
Ditch via the “N” Street ditch. The NPDES momtormg point for the “N” Street ditch
outfall is on the Wt,St side of nghway 17, just upstream from the Outfall Ditch.

The Focused RI/FS is being, conducted in accordame with the Focused RI/FS Work
Plan Operable Unit- l (OU]) Outfall Dllch (Work Plan) and pursuant to the 30
September 1999 Admmlstratwe Order . on Consent (AOC) between Hercules and the
United States Environmental Protecnon Aoency (USEPA). The USEPA approved the
Work Plan in a letter dated 5 January 2012. Due to the relatively small size of OUI
(Figure 2), the existing residual toxaphene concentrations present in the OU1T sediments
and developing analytical methods- and toxicity reference values for weathered
toxaphene, EPA and Hercules agreed to perform a Focused RI/FS that may allow for
the selection of a tinal remedy at OU]1 that is not reliant on the toxaphene analytical
methodology or toxicity reference value development. As stated in the Work Plan,
selected remedial action objectives and cleanup goals defined for OUT will be a
narrative performance-based goal (i.e., protectiveness achieved via pathway
elimination) rather than numerical risk-based concentrations. The rationale for
prioritizing remedial actions at OUl was presented in the Site Management Plan
(Geosyntec, 2009) and reiterated in the Work Plan. Following the 1999-2000 removal
action at the Site, the highest relative residual concentrations of toxaphene were found

GR4443A/GA 120302 Tech Memo 121212.docex 1 12.18.12
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in the Outtall Ditch. Therefore, prioritizing and implementing remedial actions at the
Outfall Ditch will address a significant source of toxaphene to the Terry and Dupree
Creek system.

The purpose of this Technical Memorandum is to summarize the Rl data; evaluate and
screen the remedial alternatives based upon the RI data; and to refine, as needed, the
remedial alternatives prior to performing a detailed and comparative analysis in the
Focused RI/FS Report.

1.2 General Response Actions and Remedial Alternatives

General response actions and remedial alternatives for the Outfall Ditch were presented
in the Work Plan. Consistent with USEPA’s Contaminated Sediment Remediation
Guidance for Hazardous Waste Sites (USEPA 2005), sediment remedies fall into three
General Response Actions: sediment removal, sediment containment (i.e., capping) and
monitored natural recovery (MNR).  Furthermore, to be consistent with the
requirements of the National Contingency Plan (NCP), a No Further Action (NFA)
remedy was also included. The Remedial Alternatives présented in the Focused RI/FS
Work Plan are listed below and are further described in the context of the RI data in
Section 4. .

e No Further Action

e+ Monitored Natural Recovery

_ \.\_:_:.Sedimenl li.{em.(:)\/g\l

. "C.cintflfi\nment

. SheetPlle Cl1a11£rle.l..

. Disch.argé. qu;veyance Pipe
. Sub-aqueoﬁ.;s..Cap

« Re-route the Channel and backfill the Outtall Ditch
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1.3 Organization of Report

The remainder of this Technical Memorandum is organized as follows:
e Rl data are summarized in Section 2:
¢ Geotechnical investigation results are summarizeg'iﬁ-___Section 3;
¢ Remedial alternatives/technologies are evaluat‘edgﬁnd screened in Section 4;
e Conclusions are presented in Section_S; and

e Cited references are listed in Section 6.
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2. REMEDIAL INVESTIGATION RESULTS SUMMARY

Results of the remedial investigations are summarized below. The imerprélation of data
for this Technical Memorandum was conducted to develop a more advanced
understénding of current conditions in the Outfall Ditch with which to further screen the
remedial alternatives presented in the Work Plan. A more detailed analysis of the
results including a screening level ecological risk assessment (SLERA) will be provided
in.the Focused RI/FS Report.

2.1 Sediment Sampling

In accordance with the Focused RI/FS Work Plan, sediment cores were collected from
17 locations along the Outfall Ditch. T-h_ree_cores were collected along each of five
transects; two transects were located in the Pre-Weir section and three transects were
located in the Post-Weir section of the Qutfall Ditch. Furthermore, two cores were
collected from near each outlet of the triple box culvert at Highway 17 (see Figure 3).
Samples were collected from 27 February through 1 March 2012. Along each transect,
two shallow cores (0 to 2.0-ft) and one deep core (up to “10-ft) were collected; only
shallow cores were collected from tlié-é_’u_lvert. The shallow Ec'{)"r'_e,s were sub-divided into
two intervals: the surface interval (0 to 0.5-ft) and the sub-suiface interval (0.5 to 2.0
ft); the deeper cores were subdivided the same, but then at 2-ft intervals from two feet
to the bottom of the:core. Each interval was analyzed for toxaphene using both Method
1 for “technical toxaphéne™ and :Mét_ho'd 2 for the total area under the curve (TAUC)',
The same' depth iljterv'a'ls__\ [ to 0.’5-&:_;'_1';;nd\ 0.5 to 2.0-ft) across each transect were
composited together . and 'an'glyzed for Target Analyte List/Target Compound List
(TAL/TCL) constituents (see Table 1).

The sediment toxaphene results are summarized in the following subsections, while the
entire Focused  RI sediméﬁt dataset is included in Appendix A. The surface
concentrations of toxaphene in the Outfall Ditch are shown on Figures 4 (0.0 to 0.5 ft)
and 5 (0.5 to 2 ft). Figure 6 shows the toxaphene concentrations in sub-surface
sediment. Toxaphene concentrations for the sediment samples are presented in Table 2.
Table 3 summarizes the detections for the additional compounds analyzed. Other

" A limited number of samples (10) were also analyzed for toxaphene congeners using Method 8276.
However, the data are intended for informational purposes only and will not be used in the RI/FS process.
These data are to be provided in a separate document.

GK4443A/GA120302 Tech Memo 121212.docx 4 12.18.12
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compounds detected in sediment, at relatively low concentrations, included pesticides,
metals, polyaromatic hydrocarbons (PAHs). and volatile organic compounds (VOCs).
Dioxins were also measured and detected in two sediment samples. These compounds
will be addressed in the Focused RI/FS report as part of the SLERA.

2.1.1 Pre-Weir Results

Concentrations of toxaphene in Pre-Weir sediments ranged from non-detect to 84
milligram per kilogram (mg/l\'g).2 The highest detected toxaphene concentration was
along the north bank of the Outfall Ditch in Transect 1 from the 2- to 4-ft depth interval
(SD-ODIN-03). The deepest sample interval (6- to 8-ft) at this core location (sample
SD-ODIN-05) was non-detect for toxaphene. The second highest toxaphene
concentration of 75 mg/kg was found in the surface sample (0- to 0.5-ft) at the north
end of the culvert at Highway 17 (SD-ODCN-01). The remainder of the locations had
toxaphene concentrations ranging from 1.0 mg/kg to 22 mg/kg with an average
concentration ot 10 mg/kg.

2.1.2 Post-Weir Results

Concentrations of. toxaphene in Posl Welr sedlments ranéed from non-detect to 210
mg/kg. The highest concentrations were observed in the’ ‘deeper sample intervals from
the southernmost sample locations (SD- ODJS -04 and SD-ODS5S-05) in the wide mud-
flat along Transect 5. Toxaphene concentrations at this core location were 29 mg/kg in
the 2- to 4-ft interval, 210 mg/kg in the 4- to 6-ft interval, and 120 mg/kg in the 6- to 8-
ft interval. The -"ﬁ_i}“,\o_.-,__SLlrface intervals l1ad"sigﬁiticantly lower concentrations at 0.70
m‘g/kg-- and 0.55 mg/l\g in the 0- to 0.5-ft and the 0.5- to 2.0-ft intervals, respectively.
The shél]ow surface interval (0- to 0.5-ft) along both Transects 4 and 5 had
concentrations at or below. 1 -mg/kg. Surface intervals along Transect 3, closer to the
weir, were hlgher with LOI‘]CCHII‘&UOHS ranging from 1.4 mg/kg to 25 mg/kg The deeper
intervals of the- center core ‘along Transect 3 were near or below the detection limit for
toxaphene.

* All toxaphene concentrations are reported here as Method 2 (TAUC) values. Toxaphene by Method 1,
while generally somewhat lower in concentration, correlated very well with Method 2 results (R-squared
=0.87; p<0.001). Both Method 1 and Method 2 data are reported in the data tables.

GK4443A/GA120302 Tech Memo 121212 .docex 5 12.18.12
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2.1.3 Summary of Toxaphene Concentrations in Sediment

Figure 7 depicts a sketch detail of the Outfall Ditch along with the location and
concentration ranges of toxaphene in the sediment cores. Each color band at the
location of each core sample represents the concentration ranges at that location and
depth. Lowest concentrations (<1 mg/kg) are shown in blue and the highest
concentrations are shown in red (>50 mg/kg). The figure indicates that much of the
toxaphene contamination is found at depth with the e,\cept'ion of the culvert locations.
Further analysis of the toxaphene concentration distributions supports this finding as -
shown on Figure 8. The higher toxaphene concentrations are-within the depth intervals
between 2- and 8-ft. Figure 8 also shows the distribution of Loncenllatlons trom west to
east (i.e., from the culvert to Transect 5), depicting higher concentrations at the culvert
and at the mouth with Dupree Creek, with generally lower concentrations in the middle.

Surface sediment concentrations of toxaphene measured in 2012 are substantially lower
compared to the levels measured during the post-excavation investigation of the 1999-
2000 removal action. Figure 9 shows the toxaphene concentrations in surface
sediments as measured in 2000 along with the data collected during the current
investigation. [t can’be readily observed that neally all samples in 2000 exceeded 50
mg/kg. During the March 7017 samplmg, only a single surﬁcnal sample exceeded this
concentration. :

2.2 Bathvmetrv Data

A bathymelrlc map of the Out\fall Dltch was oenerated by ARC Surveying and Mapping
(ARC Surveying) of Jacksonwlle Florida, using differential GPS for positioning and a
Knudsen 320M dual-frequency fathometer operating at 24 KHz and 200KHz. The 2012
bathymetry of the Outfall Ditch is presented on Figure 10. The elevation of the Post-
Weir sediment is appro..\lmately 1 to 5 feet lower than the Pre-Weir sediment. The weir
is likely facilitating sedimentation of suspended solids in the Pre-Weir area.

In 1999, Geosyntec, on behalf of Hercules, performed a sediment excavation in the
QOutfall Ditch. The removal action excavated approximately 7,500 cubic yards of -
sediment in the Pre-Weir area and approximately 9,400 cubic yards in the Post-Weir
area. A post-excavation bathymetric survey was performed by ARC Surveying
following the removal action. The 2012 bathymetric survey was compared to the 1999
post-excavation survey and the difference in the sediment elevation was used to

GK4443A/GA120302 Tech Memo 121212.docx 6 ' 12.18.12
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calculate the thickness of sediment accumulation over the last, approximately, 13 years.
Figure 11 shows the difference between the sediment elevation in 1999 and 2012. The
accumulated volume of sediment since the removal action in the Pre-Weir is
approximately 7,500 cubic yards and in the post weir approximately 10,500 cubic yards.
These data indicate that sediment has accumulated within the Outfall Ditch at a
significant rate since the 1999/2000 removal action.

Between November 2003 and February 2004, the Georgia DOT replaced the culvert
under Highway 17 leading from the N Street Ditch at the Plant to the Outfall Ditch in
the Marsh Wood Storage Area. The new. culvert, the Triple Box Culvert, was
constructed approximately 40-ft to the south and the Outfall Ditch was re-configured to
meet the entrance of the culvert. Construction plans indicate that the existing culvert
was to remain in place and filled with lightweight flowable fill. Further, it is important
to note that based on field observations, the Triple Box Culvert is half full of sediment
and will ultimately require some mamtenance dredémg/cleamng to maintain flows
through the culvert.

2.3 Surface Water Sampling

Surface water samples ‘were ‘collected from just above the sediment-water interface at
two locations: the mouth of the Outfall Ditch with Dupree Creek and east of the
Highway 17 culvert. Figuré’ 12 shows the locations of the surface water samples.
Samples were. collected on 4. Aprll and S Aprll 2012 during a spring tide near the mid-
point ot both flood and ebb* tldes to. correspond with times of higher surface water
velocities (i.e., higher tidal amplltude greater surface water velocities). Samples were
collected and analyzed. as both the total and dissolved fractions (i.e., unfiltered and
filtered). Additional samples were collected on 21 August 2012 after a rainfall event.
Samples were collected at both the mouth and culvert on the ebb tide. An additional
sample was collected at the culvert on the flood tide.

Toxaphene was not detected in any of the surface water samples. A summary of the
detected compounds in surface water samples is presented in Table 4. Detected
compounds included various metals. semi-volatile organic compounds (SVOCs), and
VOCs. These compounds were detected at low concentrations and will be further
addressed in the Focused RI/FS report as part of the SLERA. The complete dataset is
included in Appendix B.

GR4443A/GA120302 Tech Memo 121212 .docx 7 12.18.12
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2.4 Pore Water Sampling

Pore water samples were collected in the Pre-Weir and Post-Weir of the Outfall Ditch
(see Figure 12). Pore water was collected using the MHE Products PushPoint sampler.
An 8-inch diameter stainless steel platform was caretully fitted to the guard rod and
secured before insertion into the sediments. The platform ensured proper sampling
depth and minimized the potential for draw-down of surface water. The PushPoint was
fitted with a nylon screen filter to avoid being clogged by fine particles and then
inserted into the sediment to a depth of 12 inches. The guard rod was caretully
removed to allow water to flow through the PushPoint and attached to a length of
Tygon tubing and a peristaltic pump. The pump was carefully monitored and operated
at a very low speed to slowly extract pore water from the surrounding sediments. A
photograph of the PushPoint in use at both high tide and low tide is shown on Figure 12.
Several liters of water were collected over a period of three to six hours. Samples were
collected and analyzed as both the total and dissolved fractions (i.e., unfiltered and
filtered).

Toxaphene was detected in pore water samples collected from the Pre-Weir at a
concentration of 17 pg/L in the unfiltered sample’ and 8.8 pg/L in the filtered sample.
Toxaphene was not detected in the Post-Weir samples: - A summary of the detected
concentrations of various compounds anélyZ_écl in pore'w':i'ter samples is presented in
Table 5. Metals and a few SVOCs and VOCs were detected at low levels. These
compounds will be addressed in the Focused RI/FS report as part of the SLERA. The
complete dataset is mcluded in Appendix C..

2.5'.:31 Surface Water./ Groundwater Interactions

The Focused RI included an assessment of the surface water / groundwater interactions
in the Outfall Ditch. The "see'page of water through the sediment bed is the result of a
surface water / groundwater gradient. The gradient results from variations between the
groundwater elevation and surface water elevation, which is influenced by storm water
runoft, process flows, and tidal conditions. Pressure transducers were used to measure
the surface water elevation in the Pre-Weir and Post-Weir area of the Outfall Ditch and
groundwater elevations in nested piezometers installed adjacent to the Outtall Ditch.
The locations of the measurement points are presented in Appendix D.

GK4443A/GA 120302 Tech Memo 121212 .doex 8 12.18.12
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Darcy’s law for fluid flow though porous media was employed to calculate the seepage
rates. Details of the approach are provided within Appendix D.

The principal assumption in the application of Darcy's law for this analysis is that the
aquiter surrounding the Outfall Ditch area is homogeneous and can be characterized as
medium sand, as supported by the result of the geotechnical investigation. A hydraulic
conductivity value of medium sands (110 em/sec or 0.28 ft/day (Fetter 2001)) was
used to estimate groundwater discharge. This analysis resulted in a calculated time-
series of groundwater seepage nto the Qutfall Ditch and groundwater recharge rates
from the Outfall Ditch throughout the period of the investigation. The direction of
groundwater flow depends on the head difference between groundwater in piezometers
and surtace water in the Outfall Ditch. A summary of the seepage rates from the time-
series is provided below: .

Location Groundwater Seepage Rate ]
(Average + SD in ft’/sec)

| Pre-Weir 9.9E-05 + 2.7E-05
Post-Weir - ~ 1.9E-04%9.7E-05

The results of the surface water / groundwater interactions indicate that the seepage rate
tfor the Pre-Weir is 64 gallons per day (gpd) and the seepage rate for the Post-Weir is
122 gpd. o

2.6 Hydrologic and Hydraulic Investigation

The hydrologic and hydraulic inveét’igation -was performed to develop a conceptual
model of the major features and components of the non-tidal flows to the Outfall Ditch
through the Triple Box Culvert, which appears to be the major source ot non-tidal flows
to the Outfall Ditch (see Figure 3). Non-tidal flow conditions are of primary concern
because each remedial alternative includes a weir or valve mechanism for mitigating the
contribution of tidal flows back into the proposed conveyance structure (i.e. the
remedial alternative). The conceptual model was developed through an investigation,
analysis, and calculation of the hydrodynamic properties of discharges from the Triple
Box Culvert for various extreme precipitation events. In addition, the investigation
included the observation of tidal flows within the Outfall Ditch to develop an insight
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into the particle separation and sediment transport potential the Qutfall Ditch. The
conceptual model and study of tidal flows will assist in the assessment of design and
construction feasibility for hydraulic technologies utilized in the remedial alternatives.
The details of the investigation summary discussed in this section are included in
Appendix D.

A desktop review of available documents and field reconnaissance was performed to
develop a conceptual understanding of the sources of flows to the Outfall Ditch (GDOT,
2001; Pinova, 2010; Stantec, 2009). This investigation showed that the tflows to the
Outfall Ditch were mainly from the Triple Box Culvert, which conveys flows from the
Pinova Plant drainage system under Highway 17. Additional inflows to the Triple Box
Culvert were from drainage pipes that are used to manage storm water runoff for
various segments of Highway 17 (GDOT, 2001). The Pinova Plant drainage system
was evaluated to characterize the tlow contributions from the facility and the
surrounding neighborhoods. ’ '

Total flow contributions from the facility were estimated using information provided by
Pinova to EPA in a recent NPDES Permit Application (Pinova, 2010). The document
demonstrates that the Pinova Plant drainage system collects storm water runoff from the
facility drainage areas and process flows from on-going operations. In addition, the
Pinova Plant dréin_age system receives storm water runoff from upstream surrounding
neighborhoods, which were chara_cterized using the basis of a previous study performed
by Stantec for the City of Brunswick (Stantec, 2009) and assumptions of the physical
limitations of the conveyance features for these storm water runoft flows.

This investigation produced a basis for a conceptual model for total inflows to the
Triple Box Culvert. The development of this conceptual model was back-checked with
the design of the Triple Box Culvert to confirm that the potential of total inflows was
representative of the Triple Box Culvert discharge capacity; the simulated discharge
flows for the 100-year, 24-hour storm event were comparable with the estimated design
capacity of the Triple Box Culvert (see Appendix D for details). The simulation results
of the conceptual model for various extreme precipitation events are summarized below.
These results can be used to evaluate the feasibility for hydraulic technologies (e.g.,
pipe sizing, energy dissipation features, tidal gates, etc.) that are incorporated in the
remedial alternatives.
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Triple Box Culvert | Triple Box Culvert Tnple Box
, . A . Culvert Peak
24-hour Storm Event Discharge Rate Discharge Velocity
: (cfs) (fU/s) Shear Stress
cfs S g
> - (Ib/ft)
2-Year 683 13.2 0.62
25-Year 1011 14.5 0.72
50-Year 1161 14.9 0.75
100-Year 1286 15.3 0.78

_hgrge velocity of flows from the Triple
per second (fps) for extreme precipitation

These simulation results indicate that the
Box Culvert may approach or exceed 154
events. This high discharge velocity * r_'iy result in significant - deterioration of
downstream conveyance structures that are.. con\tluuted without erosion resistant
materials. As a result, remedlal altematlves should include energy dissipation features
and materials to mitigate the p%o\_tentla or failur% esulting from a high discharge
velocity.  Furthermore, this hléh “’ isCharge. velocnymﬁﬁowdes significant transport
potential for suspended solids within ows of the. Trlplé%Box Culvert. However, the
shear stresses calcula ‘__w1lhm the\.Trlple Box Culvert \and therefore, the area
immediately downstr eam ofthe outlet, ale relatlvely low: §Thus discharge flows are not
expected to result in. partlcle sepaxatlon in; the outlet area. The shear stresses were
compared w1th the all"" ab!é él}_(:ag; stress%(' _l_.b/rt ) for un-vegetated non-degradable

RECPs) ‘[NRCS, 2007]. Un-vegetated non-
V_&:’é"on’_\;té demonstrate threshold that would be

0 nof’e"%t:hat the simulated peak discharge flow rates from
r'e '10mt1cant and should be considered in the development of
a construction \ormwaterrmanagement plan for the applicable remedial alternatives.
These discharge ﬂ_':"vs m%gy greatly affect construction sequencing and procedures for
ernatives.

implementing remedlal"fa :
S

The measurement and analyses of hydrodynamic properties of tidal flows within the
Outfall Ditch were performed through measurements of surface water and groundwater
elevations and the calculation of shear stress at the mouth of the discharge into Dupree
Creek. The surface water elevations within the Outfall Ditch were calculated to
fluctuate between -4 and 6-ft mean sea level (ft-MSL). The groundwater elevations in
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the surrounding areas were calculated to fluctuate between 1- and 4-ft MSL. Very low
tidal flow velocity (<0.5 fps) measurements were recorded at the mouth during each tide
cycle; therefore, the observed sediment transport capacity was low. However, the
calculated shear stresses (3.4 Ib/ft) are significant (compared to allowable shear
stresses of non-degradable RECPs) and could initiate soil/sediment movement. The
high shear stresses were the result of the high surface water depths calculated near the
mouth ot the Outfall Ditch. '

(9]
=
8]
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3. GEOTECHNICAL INVESTIGATION RESULTS

The results of the geotechnical investigation are summarized below. The interpretation

of geotechnical data tor this Technical Memorandum was conducted to develop a more
~ advanced understanding of current conditions in the Outfall Ditch with which to further
screen the remedial alternatives presented in the Work Plan. Details of the geotechnical
investigation are presented in Appendix E. -

31 Summary of Geotechnical Investigation -

The purpose of the geotechnical investigation was to provide a baseline understanding
from focused sampling and analyses of emstmg conditions at the site to assess the
feasibility of various remedial alternatives. . The scope of work consisted of drilling
eleven Standard Penetration Test (SPT) borings and associated laboratory testing. Nine
borings were advanced to a total depth of 16-ft below ground surface (bgs) and two
borings (i.e., B-10 and B-11) were advanced to a total depth of 36-ft bgs (Figure 13).

The subsurface conditions on the southern side of the Outfall Ditch consist of a 4- to 8-
ft thick layer of poorly graded sand (SP) underlain:by a 4- to 6-ft thick layer of clayey
sand (SC). The SC layer is éenerally undellam by SP..to the depths of borings. In
locations w1thm 200-tt of" Dupree Creek a. high plasticity clay (CH) layer was
encountered below the SC layer. This CH _layyer was about 7-ft thick at the location of
borings B-2 and B-1, and extends to a thid\'riés"s' of about 14-ft at B-11, which is located
near the mtersectmn of the Outfall Ditch and Dupree Creek. A dense SP layer underlies
the’ CH to the depth of bormo at B 1.

The subsurtace condltlons on the northern side of the Outfall Ditch consist of SP to the
depths of.l_?_)(:)_brl_ngs (i.e., 16;_tt) with 1- to 2-ft thick interlayers of SC and CH to a limited
extent. In\loc'ations within 200-ft of Dupree Creek, a high plasticity clay (CH) layer
was encountered _:‘}X/ithin the SP layer. This CH layer was about 7-ft thick at the location
of boring B-9, and-eXtends to a thickness of about 14-fi at B-10, which is located near
the intersection of the Outfall Ditch and Dupree Creek. Another CH layer with about 4-
ft of thickness is located deeper, and is underlain by a dense SP layer to the depth of
boring at B-10. Subsurface profiles are shown in Attachment C of Appendix E.

The SPT blow counts (N values) of the shallower SP layers ranged from 0 to 16 with an
average value of 6. The N values of the deeper SP layer located in the deep borings (B-
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10 and B-11) ranged from 0 to 50 with an average value of 12. The N values of the SC
layer located east of the Outfall Ditch ranged from 0 to 14 with an average value of 5.
The N values of the CH located within 200-ft of Dupree Creek ranged 0 to 7 with an
average value of 2. These N values indicate that (i) the shallower SP layer is loose; (i)
the deeper SP layer is medium dense; (ii1) the SC layer is loose: and (iv) the CH layer is
very soft to soft. The groundwater table was observed at approximately 4- to 6-ft bgs.

Within the Outfall Ditch, the Pre-Weir sediments were characterized as dark gray, non-
plastic, clayey silty sand with a Unified Soil Classification System (USCS)
classification of SM. The Post-Weir sediments were characterized as dark gray, highly
plastic, fat clay with a USCS classification of CH. Coarser particles entering the Outfall
Ditch from the culvert will settle out in the Pre-Weir as velocities decrease resulting in
coarser particles being deposited in the Pre- Welr and leaving only finer particles that
overflow the weir to be deposited in the Post-Weir. The total unit weights of Pre-Weir
sediments and Post-Weir sediments were estimated to be 100 pounds per cubic foot
(pet) and 85 pcf, respectively. In general, these sediments are very soft in their in-situ
condition. Compaction test results showed that the maximum dry unit weight and
optimum moisture content of Pre-Weir sediments under standard Proctor effort were
approximately 87.7 pcf and 25.0%. _respectively.  For Post-Weir sediments. the
maximum dry unit we15ht and optlmum moisture content under standard Proctor effort
were approximately'67.0 pcf and 47.5%, respectively.

3.2 Summary of Soil Analytical Results

At each of the nine shallow borings, a sample was collected from the 6- to 8-ft depth
interval -and analyzed for TAL/TCL constituents. These data will be used as an initial
assessment of whether subsurface' soils from the Marsh Wood Storage Area have the
potential to be used as borrow materials during construction activities.

Toxaphene was not detected in the sub-surface soil samples in the Marsh Wood Storage
Area (part of OU2)-area south of the Outfall Ditch (Figure 2). However, in the Marsh
Wood Storage Area to the north of the Outfall Ditch, toxaphene concentrations ranged
from 100 pg/kg to 2,400 pug/kg. The concentrations of toxaphene in soils are shown on
Figure 13. In addition to toxaphene, other compounds detected in soil included
pesticides, metals, PAHs, and VOCs. A summary of the detected compound
concentrations in subsurface soils is presented in Table 6. The complete analytical
dataset is included in Appendix E.
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4. PRELIMINARY SCREENING OF REMEDIAL ALTERNATIVES
4.1 Overview

This section provides a brief description of the remedial action objectives (RAOs)
followed by a description of the remedial alternatives provided in the Focused RI/FS
Work Plan and a preliminary screening of the remedial alternatives based on the
collected RI data. Where applicable, the Rl data were used to refine the remedial
alternatives.

42  Remedial Action Objectives

Consistent with the Work Plan, the following RAOs have been developed for OU1:

1. Eliminate or minimize direct exposure pathways to potential receptors to
clevated residual toxaphene concenlratlons present in OUI sediments;
and '

2.

Eliminate or minimize transport oftO\aphene contammated sediments to
downstream locanons C
N

4.3 Descripﬁoh‘-—of Remeﬂial Alternatives

Subsection 4.3 brleﬂy descn Aes the- assembled remedial alternatives, whereas they are
preliminarily screened in the ¢ontext: ofthe Focused RI data in Subsection 4.4.

43.1  Alternative 1: No Fur‘thjé‘r Action

The No Further Action. (NFA) alternative includes site monitoring and general
maintenance (i.e., erosion control, maintenance of fencing, etc.).

4.3.2  Alternative 2: Monitored Natural Recovery

Monitored Natural Recovery (MNR) involves leaving contaminated sediments in place,
allowing ongoing physical, chemical and/or biological processes to reduce contaminant
concentration and bioavailability (e.g., burial, transformation).
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4.3.3 Alternative 3: Sediment Removal

This remedial alternative includes the removal (i.e., dredging or excavation) of
sediments within the Outfall Ditch that contain residual toxaphene contamination.
Factors to be considered as part of the evaluation of a removal alternative include:
removal volume, disposal and/or treatment requirements for the excavated materials,
ability to contain suspended sediments during removal attivities to minimize further
residual contamination, diversion of surface water during remedy implementation,
ability to confirm that the contaminated material has been successfully removed, and
potential for re-contamination of the remediated areas.

4.3.4 Alternative 4: Containment

his general response action includes an evaluation of in-place containment alternatives
(i.e., capping) that may be used to isolate sediments in the Outfall Ditch.. Factors to be
considered as part of the evaluation of each containment alternative include:
geotechnical properties of the subsurface and construction materials, durability of cap
materials, potential groundwater and surface water influences on the performance of the
capping technology, ability to contain suspended sediments during installation
activities, diversion of surface water and control ‘of tidal mﬂuenw during construction,
potential for re- contammanon of the remedlated areas, > performance/integrity, and
constructability. %
Specific. potentlal Lontamment alternatlves that have preliminarily been identified
include:” Ty '

“s\

4.3. 41 - Alternative 4A S_Iteet Pile Channel

For this a-'lt"‘é_mative, two rd\@_v’_s. of sheet pile would be installed parallel to the centerline
~of the Outfall Ditch to C.re:é't:e"f a reduced width channel with vertical sidewalls. Soils
would be backfilled to fill the space between the sheet pile and the existing ditch slopes.
A layer of clean fill 'zi_tid‘_armoring would be installed between the sheet piles to cap the
sediments within the sheet pile walls. A conceptual design of this alternative is shown
in Figure 15.
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4.3.4.2 Alternative 4B: Discharge Conveyance Pipe

For this alternative, a pipe would be installed from the OUI inlet structure (Triple Box
Culvert) to the channel outlet within the existing OU1 open channel to convey surface
water discharges. The channel would be backfilled with soils and pipe bedding
materials to create a soil cap and eliminate exposure pathways to contaminated
sediment and concern for sediment transport downstream. A concrete transition
structure would be constructed at the inlet of the pipe to transition from the culvert
beneath Highway 17 to the pipe section. At the pipe outlet, a headwall would be
constructed and a tidal valve would be fitted to control tidal backflow from Dupree
Creek into the pipe. A conceptual design ot thi_S alternative is shown in Figure 16.

4.3.4.3 Alternative 4C: Sub-Aqueous Cap

This alternative includes several_proéess options.including (i) the construction of a cap
comprised of concrete (i.e., Fabriform ditch). (_ii\) the installation of a subaqueous cap
using Aquablok, and (iii) the construction of an engineered sand cap with stone (i.e., rip
rap) armoring. The cap would be installed within the OU1 open channel. The sand cap
and Aquablok would be installed in situ on the existing Outfall Ditch bathymetry. A
conceptual demgn ot this- alternatlve is shown in° Flgure 17 (Aquab]ol\) and Figure 18
(Fabriform). s

4.3.4.4  Alternative 4DBackﬁII ouUl aml Re-Route the Outfall

For this alternative, the Outfall Ditch would ‘be backfilled and a new channel would be
constr ucted 1n.an area adJacent to *he existing OUI channel. The excavated soils would
be used as backtill within the Outfall DllCh A conceptual design of this alternative is
shown in Figure 19.

4.4 Preliminary Screening Evaluation

The remedial alternatives briefly described in Subsection 4.3 have been screened
against three broad screening criteria: effectiveness, implementability, and cost.
Screening for effectiveness mainly considers the protectiveness of each remedial
alternative for receptors and the mitigation of toxaphene-contaminated sediment
transport. Implementability is a measure of the technical and administrative feasibility
of constructing, operating and maintaining a remedial alternative, while the cost
evaluation is based more on a relative comparison of costs among the remedial
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alternatives. These preliminary evaluations for each alternative have been summarized
in Table 7.

4.4.1 Alternative 1: No Further Action

No Further Action (NFA) includes site monitoring and general maintenance (i.e.,
erosion control, maintenance of fencing, etc.), but no further active remediation within
OU1 and/or additional “limited” action alternatives such as deed restrictions would be
implemented.

The data collected during the Focused Rl do not affect the implementability of this
alternative, which is carried through consistent with the requirements of the NCP.

NFA is readily implementable and has the lowest relative cost. With respect to
effectiveness, NFA does not promote conditions for eliminating or minimizing the
exposure of receptors to elevated toxaphene concentrations in sediments or transport of
toxaphene-contaminated sediments to downgradient locations. The analytical results of
sediment sampling in the Pre_—"Wei’r and. Post-Weir indicate that toxaphene
concentrations within the surface sediment are lower compared to those below 4-ft from
the surface. However, the average toxaphene concentration in surface sediments is
approximately 10 mg/kg, which is well above the OSWER sediment screening value for
technical tO\aphene of 0.028 mU/l\E (USEPA 1996). The OSWER screening value is
being used for screening purposes in the Focused RI/FS due to the uncertainty
associated w1th developmg a numerlc nsl\ based goal without weathered toxaphene
to‘<1C1ty Factors.” o

Whlle...-)lll]]lted site momtormg -and general site maintenance (including sediment
removal to restore the dxscharoe capacity of the Triple Box Culvert) may be part of this
altematlve, t_h,e cost to 1mplement this alternative is low since no active remediation
and/or limited actions (such as deed restrictions) are included. Alternative 1 does not
achieve the stated ‘RAOs; however. it is retained for further analysis consistent with
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
protocols.
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4.4.2 Alternative 2: Monitored Natural Recovery

Monitored Natural Recovery (MNR) involves leaving contaminated sediments in place,
allowing ongoing physical and biological processes to reduce contaminant
concentration and bioavailability (e.g., burial. transformation).

Residual concentrations of toxaphene tound during the post-excavation investigation of
the 1999-2000 removal action sampling in comparison to the sediment sampling during
the Focused RI indicate that natural processes (i.e., mainly, the deposition of recent
sediments on top of existing contaminated sediments), -while occurring, have not
occurred to the extent necessary to minimize the exposure of receptors to toxaphene-
impacted sediments. While concentrations in surface sediments found during this
Focused RI are much lower than the post-excavation concentrations measured in 2000,
toxaphene continues to be measured in these sediments at concentrations well above the
screening value (see Figure 9).  Also, after-the sharp decline in fish tissue
concentrations following the previous removal action, fish tissue concentrations have
leveled off, indicating that ongoing deposition has not eliminated the elevated residual
toxaphene concentrations in sediments to ecologlcal receptors and MNR will not be
able to meet the stated RAOs.

It is noted that Plant- lelaled toxaphene, contammallon has recently been addressed
through the completion of remedial activities: in 2009. It is expected that sediment loads
originating from upstream locations will result in sediments being deposited within the
Outfall Ditch that are not impacted by tO\aphene However, it is likely that
maintenance dredgmg in the Outfall Ditch will be required to keep the Triple Box
Culvert functioning proper]y Removal of these surficial sediments will expose deeper,
more contaminated sediments and ‘essentially reduce the effectiveness of the MNR
remedy. ~ Further, maintenance dredging may also result in the re-suspension of
sediments with elevated toxaphene concentrations and impede the effectiveness of
MNR further downstream o

Bathymetry data sho‘w, _thﬁt a significant quantity of sediment has accumulated within
the Pre- and Post-Weir sections of the Outfall Ditch. The mass accumulation in the Pre-
Weir section is expected due to the increased settling capacity as a result of the weir
structure; however, sediment has also accumulated in the Post-Weir section. Since the
weir structure limits the amount of sediment transport from upgradient sources, it can be
presumed that some of the sediment accumulation in the Post-Weir is likely from other
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sources such as sediment transport from Dupree Creek or erosion of soils from the
Marsh Wood Storage Yard.

Similar to Alternative |, MNR is readily iinplementable and has the second-lowest
capital costs relative to the other alternatives. However, in order for MNR to be a
stand-alone  remedial  alternative, additional data collection and further
analysis/modeling would likely be needed to support demonstrating its effectiveness.
Further, long-term monitoring requirements are expected to add substantial life-cycle
costs to this remedial alternative and combined with the additional studies and
associated costs required to support the effectiveness of this alternative, the final costs
for this remedial alternative could potentially -exceed the total costs of a more active
remedial alternative. '

While natural recovery is believed to be occurring to varying degrees, several factors
preclude MNR from serving as a stand-alone remedial approach for OU1. These factors
include the following: residual contamination above screening levels exists within OU |
approximately 13 years after remedial dredging; the exposure of subsurface sediments
after maintenance dredging will essentially reduce its, potential effectiveness and
concerns for sediment re-suspension during maintenance drédging. Theretore, MNR is
eliminated from further consideration and detailed analysis of MNR for OU1 and will
not be included in the FS. -'

4.4.3 Alternative 3: Se_di'ment'._'R_emoval

This alternative includes dl"edg-i_ng (below the depth of surface water and groundwater)
or excavation (under dry conditions) of contaminated sediments within the Outfall
Ditch. Removed sediments would then be dewatered and/or stabilized onsite and
subsequently shipped offsite for disposal and/or potentially treatment if required to meet
land disposal restrictions (LDRs).

Factors affecting the implementability of this alternative include: removal volume;
disposal and/or treatment requirements for the excavated materials; ability to contain
suspended sediments during removal activities; management of surface water during
remedy implementation; dewatering of the excavation footprint due to upwelling into
OU1 from the high water table; ability to confirm that the contaminated materials have
been successfully removed; and potential for elevated residual concentrations in the
remediated areas.
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To evaluate potential removal volumes, the volume of toxaphene contaminated
sediment at various concentrations was calculated. In Figure 14, the upper left figure
shows that more than 17,000 cubic yards of sediment have a concentration greater than
the OSWER screening value. This is a significant quantity of sediment and essentially
includes all the soft sediments in the Outfall Ditch. It is possible that the contaminated
volumes could be much greater since the vertical extent is not defined at certain
locations due to the vibracore hitting “hard” sediments/soil or obstructions. Partial
excavation/removal was not considered since removing shallower sediments would only
expose deeper, more contaminated sediments. Additionally, partial removal of shallow
sediments and then placing a barrier over the residual contamination in sediments left
behind is being evaluated under the containment alternatives.

The effectiveness of this remedy is limited by some implementation constraints.
Despite the previous 1999-2000 removal action that resulted in the removal of 16,800
yd3 of sediments and a 90% mass reduction of toxaphene within the Outfall Ditch,
sediments with residual contamination still remain in place. This is consistent with data
from other dredging sites that indicate residual contamination after dredging may vary
trom 2% to 9% of the mass removed (NRC, 2007). Whi[e,_, additional dredging would
remove contaminated -sediments and further reduce contaminant mass, it is very likely
that complete removal is not achievable with this technology and that residual
contamination would still be left behind. Given that a risk assessment cannot be
performed at this time (due to the lack of weathered toxaphene congener toxicity data),
an acceptable residual toxaphene concentration in sediments following excavation

canhot be determined, making the effectiveness of this remedy uncertain.

Other implementatioh-._challenges associated with the excavation alternative include
water lilahég_emem. Elevated residual toxaphene concentrations in sediments are found
at depths o'fé;_-'6\- to 8-ft bgs;'; which corresponds to elevations of -8 to -10 ft-MSL.
Removal of these sediments-in “dry conditions™ would necessitate the installation of a
groundwater dewatering and treatment system to control seepage into the open
excavation. Tidal ihﬂ_uences would also have to be controlled with barriers (i.e. sheet
piles installed to extensive depths) at the mouth of the Outfall Ditch. In addition to the
management of tidal surface water and groundwater seepage, the 8 MGD discharge
from the Pinova Plant and stormwater surges from the upstream neighborhood must
also be managed. ‘The consequences of a pump failing around the system would include
inundation of the excavation with water and/or upstream flooding. Considering these
consequences, it is likely that an alternative by-pass ditch would need to be excavated to
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handle the peak flows or storm surges. If a by-pass ditch would need to be constructed
to complete the excavation alternative, it would then make more sense to just re-route
the ditch in lieu of trying to excavate all of the sediments out of the existing ditch.

Another factor affecting the effectiveness of this alternative is re-contamination of the
Outfall Ditch sediments after excavation. While the toxaphene source upstream at the
Plant site has been mitigated, there is a substantial likelihood ot recontamination of the
Outfall Ditch sediments from Dupree Creek. Based on the 2012 data, the Post-Weir
surface sediments have toxaphene concentrations elevated above the screening level.
Since the weir facilitates sediment deposition upstream of the weir, it can be surmised
that the sources of the Post-Weir sediment impacts include sources other than the plant
discharges.

The cost to address water management issues and the oftsite disposal of a significant
volume of sediment make this alternative the most expensive alternative to6 implement.

Therefore, based on the uncertainties discussed above, its technical implementation
challenges related to water management and it’s probable ineffectiveness due to i) re-
contamination and ii) not being able fo achieve complete removal of all toxaphene-
impacted sediment, the sediment removal alternative is eliminated from further
consideration and a detailed analysis will not be included in the FS.

4.4.4 Alternative 4A: Sheet Pile Channel

This' remedial alternative includes the removal-of the existing weir structure and the
ih’st_’e_;_‘ilhtion of two rows of sheet piles parallel through the centerline of the Outfall Ditch
to create a reduced-width channel with vertical sidewalls. Areas between the sheet piles
and the ékisting ditch slopes would be backfilled with clean soils to eliminate or
minimize exposure of receptors to contaminated sediments. In order to eliminate or
minimize exposure to contaminated sediments and eliminate or minimize sediment
erosion, a layer of clean fill and armoring would be installed between the sheet piles to
cap the remaining sediments.

The sheet pile channel will be hydraulically designed to meet or exceed the design
discharge capacity of the Triple Box Culvert. Furthermore, the sheet pile channel will
be constructed of materials to mitigate channel erosion through the conveyance of
discharges with high flow velocities.
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The sheet pile channel option would involve driving sheet piles through the Outfall
Ditch sediments and into the subsurface soils below the sediments. Subsurface
obstructions such as buried logs have been observed along the Outfall Ditch and would
be expected to complicate sheet pile installations. As summarized previously, the
sediments are soft and shallow subsurface soils are either loose or soft. Therefore. the
passive resistance available for the sheet piles is expected to be low. Shear strengths for
global slope stability analysis of the excavation are also expected to be low. The loose
sand material may be liquetiable under seismic loading conditions. These conditions
may lead to the need for larger sheet pile embedment depths for a given excavation or
channel depth. There may be challenges involved in using anchors in soft or loose soils
to reduce the depth of embedment. These geotechnical considerations will need to be
considered for the sheet pile channel as part ot the detailed analysis based on the
selected channel dimensions.

Similar to the other alternatives that involve excavation/dredging activities, the
implementability and effectiveness of the sheet pile channel is affected by the ability to
manage surface water during remedial construction and contain suspended sediments.

Based on the collectéd .dii_ta,__nnOdiﬁCMions to this alternative include adding a headwall
and check valve -_asS’éfﬁBly'at_'_'-_'-:'tll_]e sheet pile channel outlet to prevent re-entry of tidal
backflow and potential re-contamination of the sheet pile channel. Furthermore, heavy
sediment loads are“expected to be deposited onto the channel surface from the Triple
Box Culvert discharge; which. may. require the construction and maintenance of a
pretreatment (sediment séttli'ng) systém and/or maintenance sediment removal from the
channel. Additionally, based on the Outfall Ditch bathymetry and Triple Box Culvert
invert elevations, the sediments between the sheet piles would need to be excavated to a
depth below the bottom of the Tr‘iple_}Bo.\' Culvert to facilitate capping and backtilling
with clean fill and armoring. Excavated sediments would need to be stabilized and used
as backfill tor the areas outside of the sheet pile channel and capped with clean fill.

This option is considered effective, feasible and implementable at this stage, but may
involve some significant geotechnical design and construction/stormwater challenges.
This remedial alternative is protective of receptors by eliminating or reducing exposure
pathways to Outfall Ditch sediments and the transport of toxaphene-contaminated
sediments to downgradient locations.
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The costs are estimated to be less than the sediment removal alternative (mainly due to
the ability to manage excavated sediments onsite) but greater than the other
containment/capping alternatives screened due to the use of permanent sheet piles and
extensive soil backfill. Overall, the sheet pile channel remedial alternative is retained
for a more detailed evaluation during the development of the FS.

4.4.5 Alternative 4B: Discharge Conveyance Pipe

This alternative includes the installation of a pipe from the Triple Box Culvert to the
channel outlet within the existing OU1 channel. Following the installation of the pipe,
the channel surrounding the pipe would be backfilled with clean soils to create a soil
cap, thus eliminating or reducing receptor exposure to Outfall Ditch sediments and/or
erosion, and subsequent transport, of contaminated sediments downstream. A concrete
transition structure would be constructed at the inlet of the pipe to transition from the
Triple Box Culvert to the pipe section. This structure may also include a pretreatment
system for facilitating sedimentation of suspended solids present in discharge flows
from the Triple Box Culvert. At the pipe outlet, a headwall would be constructed and a
tidal valve would be fitted to the outlet to plevent tidal bacl\ﬂow

In order to discharge from the Trlple BO\ Culvert to the dlseharoe conveyance pipe, the
sediments along the alignment of the dlscharoe conveyance pipe would need to be
excavated to the bottom elevation of Triple Box Culverts. Currently, the Triple Box
Culvert is-approximately half-filled with sediments. Excavated sediments from the
dlscharge conveyance pipe trench alignment cou]d potentially be stabilized and used as
subsurface backfill in and around the pipe. Design calculations will need to be
performed to contlrm-.‘that the design and material properties of the conveyance pipes
and the 'sdil_\backﬁll mitiga'__te the uplift force from the groundwater hydraulic gradient.

Bearing capacity and set_tlement of the soft sediment foundation and underlying
loose/soft subsurface soils will be the primary geotechnical consideration. The potential
for grade reversal will.be influenced by the varying subsurface conditions along the
route of the pipe. At.a conceptual level, it appears that more compressible materials
(i.e. finer sediments in the Outfall Ditch and CH material) are located on the
downstream eastern side (i.e. Dupree Creek side) than the western side. Therefore, it
appears that designing the pipe to address grade reversal concerns is feasible.
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Based on the collected data, moditications to this alternative include adding a sediment
settling basin downstream from the Triple Box Culvert and having to excavate sediment-
from the bottom of the channel to facilitate construction of the pipe.

Similar to the other alternatives that involve excavation/dredging activities, the
implementability and effectiveness of the conveyance pipe is affected by the ability to
contain suspended sediments during remedial constru_cti'oﬁ_as well as manage surface
water during construction. '

This option is considered etfective, feasible and implementable at this stage. but may
involve some significant geotechnical design and construction/stormwater challenges.
The costs are estimated to be less than the sediment removal alternative (mainly due to
smaller sediment removal volumes as well as the ability to manage excavated sediments
onsite) and similar to the other containment/capping alternatives screened. Overall, the
discharge conveyance pipe remedial alternative is retained for a more detailed
evaluation during the development of the FS.

4.4.6 Alternative 4C: Sub-Aqueous Cap '

This alternative includes several process options. mcludmg: (1) lhe construction of a cap
comprised of concrete (i.e., Fabriform ditch), (ii) the installation of a subaqueous cap
using Aquablok, and (i) the construction”of an armored sand cap. This option would
eliminate or minimize the exposure of potential receptors to elevated residual toxaphene
concentrations""in sediments and the downg-,l adient transport of toxaphene-contaminated
sedlments within’ the Outfall Ditch. The cap would be installed across the length and
w1dth of the OUI open channel ‘At the outlet of the Outfall Ditch, a headwall would be
constructed and a tidal valve would be fitted to control tidal backflow into the capped
area to minimize the potenml to re-contaminate the Outfall Ditch via sediment
deposition from Duprce Creek

Similar to the she'et pil_c':'clia__nnel and discharge conveyance pipe remedial alternatives,
Outfall Ditch sediments would need to be excavated to below the bottom of the Triple
Box Culvert invert elevation to allow the discharges to enter the capped area
unimpeded. However, unlike the sheet pile channel and discharge conveyance pipe
remedial alternatives, these excavated sediments would need to be managed through
offsite transportation and disposal, adding substantial operational complexity (onsite
dewatering and/or stabilization) and costs to this remedial alternative. Furthermore,
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impermeable caps, such as the concrete Fabriform and Aquablok cap, will need to be
appropriately designed/sized to prevent uplift forces that may result from groundwater
seepage/hydraulic gradients.

The implementability and effectiveness of the sub-aqueous cap is affected by the ability
to contain suspended sediments during remedial construction as well as manage surface
water during construction. The subaqueous cap remedial alternative is considered
effective, feasible and implementable at this stage, but may involve some significant
geotechnical/construction challenges, especially involving the Aquablok and armored
sand cap process options.

The costs are estimated to be less than the sediment removal alternative and similar to
the other containment/capping alternatives screened. Costs may be higher for these
alternatives since sediments excavated to facilitate LOHSII‘UCIIOH will need to be disposed
offsite. )

Overall, the subaqueous cap remedial -alternative is retained for a more detailed
evaluation during the development of the FS. A summalv of the various process
options is provxded below. . '

4.4.6.1 Process Optlon I: Fabnform

The “Fabriform” process op "o_n mvolves constructing a Farbriform-lined ditch across
the lengt_:h of the Olutfa'll ‘Ditcl ""‘:Ou‘tf_all 'D_j_:tch sediments would need to be excavated to
below the bottom’ of the Triple Box ‘Culy ert to allow the discharges to enter the
Fabrltonn ditch ummpeded The ditch excavation will need to be performed in the soft
ditch’sediments. In addition to the ditch slope stability, settlement and potential for
grade reversal will need to.be evaluated. The potential tor grade reversal will be
influenced by the varying subsurface conditions along the route of the Fabriform ditch.
At a conceptual level, it appears that more compressible materials (i.e. finer sediments
in the Outfall Ditch and CH material) are located on the eastern (downstream) side (i.c.
Dupree Creek side) than the western side. Therefore, it appears that designing the
Fabriform ditch to address grade reversal concerns is feasible. This option is considered
feasible at this stage, but may have some geotechnical/construction challenges.
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4.4.6.2  Process Option 2: Aquablok

" The “Aquablok™ process option involves installing a sub-aqueous cap using Aquablok.
Outfall Ditch sediments would need to be excavated to below the bottom of the Triple
Box Culvert to allow discharges to flow to the capped area unimpeded. Slope stability
and settlement will need to be evaluated. Settlement concerns related to potential for
grade reversal are valid for this option as well and were addressed above. The
installation of the product would need to be closely supervised to confirm that the
correct minimum product depth is installed throughout the Outfall Ditch and that the
product is not washed away in the vicinity of the Triple Box Culvert. This option is
considered feasible at this stage, but may have some geotechnical/construction
challenges.

4.4.6.3  Process Option 3: Armored Sand Cap

The “Armored Sand Cap™ process option is a refinement of the impermeable cap
designs and involves installing' a . sub- -aqueous cap constructed from sand that is
protected from erosion and weathering by rip-rap armoring. This process option differs
from the impermeable caps because the: high pemleablllty of sand will resolve concerns
of uplift forces. However, the 1ncreased permeablllty may result in seepage piping,
which would have to be 1nvest10ated durmo ‘detailed desmn As with the other capping
alternatives, Outfall Ditch sediments would need to be excavated several feet below the
bottom of the. Triple Box Culvert to construct the alternative and to allow discharges to
tflow to the capped area unimpeded. Excavated materials would need to be transported
,and dlsposed of offsite. Settlement concerns related to the potential for grade reversal
were! ‘addressed above: These concerns are valid for this option as well. Slope stability
of the sand on the tidal flats and Outfall Ditch banks would have to be further evaluated.
This optiéri":is__ considered feasible at this stage, but may have some geotechnical/
construction challenges.

4.4.7 Alternati\.?é:_c_tD: Backfill OUI and Reroute the Outfall
4.4.7.1 Process 0pﬁon 1: Open Channel

This alternative includes rerouting the discharge to a newly constructed open channel
and backfilling the existing channel with clean fill or soils, thus eliminating or reducing
the exposure of receptors to elevated residual toxaphene concentrations in sediments
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and the transport of toxaphene-contaminated sediments to downgradient locations. The
new channel would be excavated in the area adjacent north or south of the existing
Outfall Ditch. Since the subsurface soil samples along the northern route had toxaphene
concentrations similar to surface sediments in the Outfall Ditch, additional analytical
testing of subsurface soils along the proposed re-routing would be required to further
evaluate whether a liner/barrier would be required in the newly constructed ditch. The
transition zone at the inlet of the new open channel would :be designed to dissipate the
potential high velocity tlows from the Triple Box Culvert. The transition zone would
be designed to minimize bank erosion due to the.changing direction of the discharges
and the high discharge velocity. The excavated soils from constructing the new
discharge channel could be used to backfill the Outfall Ditch. The main advantage to
this alternative 1s that most of the construction could be performed .in the “dry” and
avoids most of the water management issues required for constructing other
alternatives. Although it is noted that excavation of the new channel would also be at
depths below the water table and mana;:ement of groundwater seepage will still be
required.

The geotechnical considerations for this altematlve include: (i) excavation in the loose
poorly graded sand with a relatively lnoh uroundwater table,~and (i1) backfilling ot the
soft and compressible sediments in the Outfall Ditch.” Slope.stability and grade reversal
potential will need to-be evaluated for the'e_xcaVation of thé new channel. The design of
the backfilling of the Outfall Ditch will need to consider the effect of settlement on the
final grades for effective post construction surface water management. Similar to other
a]tema}ivéé, a sediment control structure wouldbe required downstream of the Triple
Box Culvert, which ;would ‘require periodic maintenance to remove accumulated
sedimeﬁts At the outlét of the new outfall, a headwall with a tidal valve would be
constructed to control tldal backflow into the new channel and minimize the potential
for sedlment re- contamlnatlon from Dupree Creek.

4.4.7.2 Proces’s 0p_1i0(1 2: Conveyance Pipe

This process option is‘a refinement of Alternative 4B (i.e., conveyance pipe in existing .
Outfall Ditch), but discharges would be routed through a conveyance pipe installed in a
newly constructed “channel” located to the north or south of the existing Outfall Ditch.
As such, similar geotechnical and constructability issues apply compared to the re-
routed open channel as well as Alternative 4B. A concrete transition structure would be
constructed at the inlet of the pipe to transition from the Triple Box Culvert to the pipe
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section.  This structure may also include a pretreatment system for facilitating
sedimentation of suspended solids present in discharge flows from the Triple Box
Culvert.

This option is considered effective, feasible and implementable at this stage, but may
involve some geotechnical and construction challenges. This remedial alternative is
protective of receptors by eliminating or reducing exposure to elevated residual
toxaphene concentrations in sediments and the transport of toxaphene-contaminated
sediments to downgradient locations.

The costs are estimated to be less than the sediment removal alternative and similar to
other containment/capping alternatives screened. The open channel option may be less
costly than the conveyance pipe option depending on the usability of excavated soil as
backfill versus the increase in materials cost from cony_e_yﬁnce pipe.

Overall, this remedial alternative is retained for a more detailed evaluation during the
development ot the FS, with a more retined evaluation of the two process options (i.e.,
open channel versus conveyance pipe).
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S, CONCLUSIONS

The goal of most remedial actions is to implement cost-effective remedies that control
the source of contamination and provide long-term risk reduction to human health and
the environment. The data collection summarized within this Technical Memorandum
has served to further refine the understanding of chemical and physical aspects of the
Outfall Ditch that are needed to develop and evaluate remedies for OU1.

The first remedial alternative presented was No Further Action. The residual toxaphene
concentrations in sediment samples in the Outfall Ditch average almost 20 mg/kg.
Although developing a risk-based numerical screening value is outside the scope of the
current investigation, it is noted that these concentrations are elevated above the
OSWER sediment screening level of 0.028 mg/Kg and that NFA.is not a viable
alternative. However, to conform to the NCP, NFA will be relamed as an optlon tor
further evaluation in the FS.

Monitored Natural Recovery was. also <c1eened as an alternative. MNR has essentially
been occurring within the Outfall Dmh smce the completion of the removal action in
2000. And while it is noted that surﬁCIal concentratlons of toxaphene have substantially
declined over time; the levels of 1esndual_,90_1_1tam1nat1on would indicate that the rate of
recovery through MNR alone is not fast :'éfil\o_ugh'for this alternative to serve adequately
as a remedy for OU1. _MNR will not be inolﬁ;ded for further screening in the FS.

Sediment removal was the third remedial alternative considered. The RI data
demonstrated that.a blL,I]lllCElll'[ volume of sediment above the OSWER screening level
remains_in the Outfall Ditch. Based on challenges associated with water management
during construction including tidal waters, upstream discharges from the Plant, and
groundwater seepage, and- the alternative’s probable ineffectiveness due to not being
able to achiév'e:_' complete femoval of all toxaphene-impacted sediment as well as the
potential for re-contamination of the excavation, the sediment removal alternative was
eliminated from further consideration and a detailed analysis will not be included in the
FS. '

The final remedial alternative screened included various capping/containment -options.
This alternative includes sheet piling the ditch and capping the sediments, installing a
discharge conveyance pipe within the Outfall Ditch, installation of various subaqueous
caps, and re-routing the discharge through a newly constructed open channel or a
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discharge pipe and backfilling the existing Outfall Ditch. Each of these options will be
further evaluated in the FS. However, each option has some technical challenges to
overcome:

e The Sheet Pile Channel will have to consider the geotechnical challenges and
cost of installing sheet piles to significant depths and the possibility of
encountering obstructions such as logs.

e The Discharge Conveyance Pipe located within the existing Outfall Ditch will
require the deepening of the channel in order to install the pipe at an adequate
depth. Surface water and transport of bulk. as well as- >uspended contaminated
sediments will need to be managed

e The Sub-Aqueous Cap and its three process options all require the installation of
a headwall and tidal valve at the mouth of Dupree Creek-to prevent
recontamination.

e The Backfill and Re-Route the Ou’tfé;}']f either as an open channel or a pipe will
require the import of significant quantivt'ie's': of clean fill, as well as excavation of
a new channel below the depth of the water table to convey the discharge water
from the Pinova Plant.
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Volatile Organic

Semi-Volatile Organic

TAL metals Compounds Compounds Pesticides Polychlorinated Biphenyls / Dioxins
Aluminum Acetone Acenaphihene Aldrin Aroclor® 1016
Antimony Benzene Acenaphthylene alpha-BHC Aroclor® 1221
Arsenic Bromodichloromethane Anthracene beta-BHC Aroclor® 1232
Barium Bromoform Benzo(a)anthracene delta-BHC Aroclor® 1242
Beryllium Bromomethane Benzo(a)pyrene gamma-BHC (Lindane) Aroclor® 1248
Calcium Carbon Disulfide Benzo(b)fluoranthene alpha-Chlordane Aroclor® 1254
Chromium Carbon Tetrachloride Benzo(g,h,i)perylene gamma-Chlordane Araclor® 1260
Cobalt Chlorobenzene Benzo(kjfluoranthene 4,4'-DDD Aroclor™ 1268
Copper Chloroethane 4-Bromophenyl-phenylether 4,4'-DDE
Lead Chloromethane Butytbenzylphthalate 4,4'-DDT
Magnesium Dibromochloromethane Carbazole Dieldrin Dioxins
Mercury 1,2-Dichloroethane 4-Chloro-3-methylphenol Endosulfan | 1,2,3,4,6.7 8-Heptachlorodibenzo-p-dioxin (HpCDD)
Nickel 1,1-Dichloroethene 4-Chloroaniline Endosulfan il 1,2,3,4,6,7,8-Heptachlorodibenzofuran {HpCDF)
Potassium 1,2-Dichloroethene (total} bis(2-Chloroethoxy}methane Endosulfan sulfate 1,2,3,4,7,8,3-Heqntachlor odibenzofuran (HpCDF)
Selenium 1,2-Dichloropropane bis-(2-Chloroethyl)ether Endrin 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin {HxCDD)
Silver cis-1,3-Dichloropropene 2-Chloronaphthalene Endrin aldehyde 1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF)
Sodium trans-1,3-Dichloropropene 2-Chlorophenol Endrin ketone 1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin {HxCDD)
Thallium Ethylbenzene 4-Chlorophenyl-phenylether Heptachlor 1,2,3,6,7,8-Hexachlorodibenzofuran {HxCDF)
Vanadium 2-Hexanone 2,2"-oxybis(1-Chloropropane) Heptachlor epoxide 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HxCDD)
Zinc 4-Methyl-2-pentanone Chrysene Methoxychlor 1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF)
Methylene Chloride Dibenzo(a,hlanthracene Toxaphene 1,2,3,7,8-Pentachlorodibenzo-p-dioxin {PeCOD}
Cyanide Styrene 1,2-Dichlorobenzene (Method 1) 1,2,3,7,8-Pentachlorodibenzofuran (PeCDF)
1.1,2,2-Tetrachloroethane 1,3-Dichlorobenzene Chlorinated camphenes 2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF)
Tetrachloroethene 1,4-Dichlorobenzene {Method 2) 2,3,4,7,8-Pentachlorodibenzofuran (PeCDF}
Toluene 3,3'-Dichlorgbenzidine 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
1,1,1-Trichloroethane 2,4-Dichlorophenol Toxaphene Breakdown 2,3,7,8-Tetrachltorodibenzofuran (TCDF})
1,1,2-Trichloroethane Diethylphthalate Products 1.2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD)
Trichloroethene 2,4-Dimethylphenol Hx-Sed 1,2,3,4,6,7,8,9-Octachlorodibenzofuran {OCDF)
Vinyl Chloride 2,4-Dinitrophenol Hp-Sed
Xylenes (total) 2,4-Dinitrotoluene Parlar 26
2,6-Dinitrototuene Parlar 40
Di-n-octylphthalate Parlar 41
bis(2-Ethylhexyl)phthalate Parlar 44
Fluoranthene Parlar 50
Fluorene Parlar 62
Hexachlorobenzene
Hexachlorobutadiene
Hexachiorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphihalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-propylamine
N-Nitroso-diphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
GA120302
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Table 2. Toxaphene Concentrations in Outfall Ditch Sediment Samples

) Toxaphene (pg/kg) Total Organic Carbon
Field ID Depth {ft) Method 1 Method 2 (ma/kg)
{Technical) (TAUC)
SD-OD1C-01 0-0.5 5400 ) 10,000 -
SD-0OD1C-02 05-2 8,200 12,000 --
SD-OD1N-01 0-0.5 12,000) 3,400 170,000
SD-OD1IN-02 05-2 27,000 10,000 49,000
SD-OD1N-03 2-4 62,000 84,000 88,000
SD-OD1N-04 4-6 9,400 20,000 30,000
SD-OD1N-05 6-8 110UV 37U 1,500
SD-0D1S-01 0-0.5 1,800) 960 140,000 )
SD-0D1S-02 05-2 4,500 ) 11,000 130,000
$D-0D17-01 0-05 5,300 5.900 11,000
SD-0OD1T-02 0.5-2 6,700 7,400 7,300
SD-0OD2C-01 0-0.5 21,000) 19,000 510,000 )
SD-0OD2C-02 0.5-2 14,000) 12,000 320,000
SD-OD2N-01 0-0.5 2,000} 2,600 370,000
SD-OD2N-02 0.5-2 3,600 3,400 190,000
SD-0D2S-01 0-0.5 14,000 ) 9,500 200,000 )
SD-0D2S-02 0.5-2 3,000 5,600 88,000
SD-0D2T-01 0-0.5 5,100 ) 6,300 180,000 )
SD-0OD2T-02 05-2 6,900 4,200 180,000
SD-0D27-03 2-4 4,500 ) 9,600 91,000 )
SD-0D2T-04 4-6 7,600 16,000 180,000
SD-0OD2T-05 6-8 5,000 9,700 270,000
SD-0D3C-01 0-0.5 6301 - 1,500 53,000 )
SD-0OD3C-02 0.5-2 7,900 12,000 48,000
SD-OD3N-01 0-0.5 550 1,400 54,000 J
SD-OD3N-02 0.5-2 15,000 18,000 35,000
SD-0OD3S-01 0-0.5 860 J 2,000 55,000 )
SD-0D35-02 0.5-2 7,100) 13,000 37,000)
SD-0D3T-01 0-0.5 11,000) 25,000 53,000)
SD-0OD3T1-02 0.5-2 440 ) 1,500 37,000)
SD-0OD3T-03 2-4 78,000 35,000 69,000
SD-OD3T-04 4-6 3,500 2,400 46,000
SD-0D3T-05 6-8 170 U 77 ) 75,000
SD-OD3T-06 8-10 46 U 46 U 5,400
SD-0D4C-01 0-0.5 190 610 --
SD-OD4C-02 - 05-2 660) 1,600 --
SD-ODAN-01 0-0.5 210) 440 49,000 )
SD-OD4N-02 0.5-2 280) 940 45,000)
SD-OD4N-03 2-4 570 . 990 52,000
SD-OD4AN-04 4-6 8,500 21,000 65,000
SD-OD4N-05 6-8 5,100 13,000 72,000
SD-0D4S-01 0-0.5 170) 630 40,000 J
SD-0D4S-02 0.5-2 310) 1,000 48,000 )
SD-0D4T-01 0-0.5 5001 1,300 48,000
SD-0D4T-02 0.5-2 530 1,100 36,000
SD-0OD5C-01 0-0.5 360) R 60,000}
SD-0OD5C-02 0.5-2 8,500 21,000 55,000 )
SD-ODS5SN-01 0-0.5 320) 1,100 46,000)
SD-OD5N-02 05-2 6,100 ) 14,000 68,000 )
SD-0OD5S-01 0-0.5 270 700 35,000 J
SD-0D5S-02 0.5-2 190) 550 51,000
SD-0OD55-03 2-4 10,000 29,000 170,000
SD-0OD5S-04 4-6 170,000 210,000 180,000
SD-0OD55-05 6-8 87,000 120,000 77,000
SD-0OD5T-01 0-0.5 1,100) 240 54,000 J
SD-OD5T-02 0.5-2 16,000 31,000 120,000
SD-ODCC-02 05-2 17,000 22,000 38,000
SD-ODCN-01 0-0.5 71,000 75,000 4,000
SD-ODCS-01 0-0.5 5,700) 5,300 110,000)
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U: not detected;
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Table 3. Summary of Detected Compounds in Sediment, Terry Creek OU1 RI/FS
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Compound Name SD-0D1C-01 | SD-OD1C-02 | SD-OD2C-01 | SD-0D2C-02 | SD-OD3C-01 | SD-OD3C-02 | SD-OD4C-01 | SD-ODA4C-02 | SD-OD5C-01 | SD-ODSC-02
Depth (ft}]0 - 0.5 0.5-2 0-0.5 0.5-2 0-0.5 0.5-2 0-0.5 0.5-2 0-0.5 0.5-2
T L R s e R A N S S ~
Method 1 (Technical) 5,400 8,200 21,000) 14,000 630) 7,900 190 660 J 360J 8,500
Method 2 (TAUC) 10,000 12,000 19,000 12,000 1,500 12,000 610 1,600 R 21,000
Pesticides (ug/kg):f-: B B T R o CoAE BRI
4,4-DDD 38 UJ 110U 25 UJ 110U 2.3U) 0.41U) R 43 UJ
4,4-DDE 38 UJ 110U 600 Ul 150 UJ 29 Ul 110U 1.8 U} 5.8) R 34 UJ
Aldrin 19 UJ 55U 310 UJ 44) 15U) 56 U 4.3UJ 0.77 UJ R 320)
gamma-BHC (Lindane) 19 UJ 55U 310 UJ 77 UJ 15 U) 56 U 1UJ 0.52) R 40
SVOCs:(e/Ke). i . L e noomere o T o st o et s
1,1-Bipheny! 1,500 UJ 850 U 3,000 UJ 3,000 UJ 1,400 UJ 1,100 U 280 UJ 250 UJ 370 U)
2-Methylnaphthalene 310 UJ 170U 610 U) 620 UJ 290 Ul 220U 130 UJ 110 UJ 170 U) 120 U
2-Methylphenol 1,500 UJ 850 U 3,000 UJ 3,000 UJ 1,400 UJ 1,100 U 240 UJ 220 UJ 330 UJ 220 UJ
3 & 4 Methylphenol 1,500 UJ 190) 2,900) 2,700 1,400 UJ 1,100 U 280 UJ 250 UJ 380 UJ 260 UJ
Acenaphthene 310 UJ 170U 610 U) 620 UJ 290 V) 220U 130 UJ 110 UJ 170 U) 120 U)
Acenaphthylene 310 UJ 170 U 510) 5101 290 U) 220U 130UJ 110 UJ 170 UJ 120 UJ
Acetophenone 1,500 UJ 850 U 3,000 UJ 3,000 UJ 1,400 UJ 1,100 U 260 U) 230 UJ 350 UJ 240 UJ
Anthracene 310 UJ 170U 610 UJ 620 UJ 290 UJ 220U 130 UJ 110 U) 170 UJ 120 UJ
Benzaldehyde 490 290) 2200) 2300 1,400 UJ 1,100 U 380 UJ 340 UJ 510 UJ 580J
Benzolalanthracene 310 UJ 170 U 610 UJ 620 UJ 290 UJ 220V 130 UJ 110 UJ 170 UJ 120 UJ
Benzolalpyrene 310 UJ 170U 610 UJ 620 UJ 290 UJ 220U 46 UJ 41 U) 62 UJ. 43 UJ
Benzo[b]fluoranthene 310 UJ 170U 610 UJ 620 UJ 290 UJ 220U 130 UJ 110U) 170 UJ 120 U)
Benzo[g,h,i]perylene 310 UJ 170U 610 UJ 620 UJ 290 U 220U 130 UJ 110 UJ 170 UJ 120 UJ
Benzo[k]fluoranthene 310 UJ 170U 610 UJ 620 UJ 290 U) 220U 77 U) 69 UJ 100 UJ 71 UJ
Chrysene 310 UJ 170U 610 UJ 620 UJ 290 UJ 220U 130 UJ 110 UJ 170 UJ 120 UJ
Dibenzofuran 1,500 UJ 850U 3,000 UJ 3,000 U) 1,400 U) 1,100 U 260 UJ 230 UJ) 350 U) 240 U)
Di-n-butyl phthalate 7,800 UJ 4,400 U 16,000 UJ 16,000 UJ 7,400 UJ 5,600 U 650 UJ 580 UJ 880 UJ 610 UJ
Fluoranthene 190) 100) 7004 630) 290 U4 110} 130 UJ 110 UJ 170 UJ 120 UJ
Fluorene 310 UJ 170U 610 UJ 620 UJ 290 UJ 220U 130 UJ 110 UJ 170 UJ 120 UJ
Indeno[1,2,3-cd]pyrene 310 UJ 170 U 610 U) 620 U) 290 U) 220U 130 UJ 110 UJ 170 UJ 120UJ
Naphthalene 430) 270 1400 1900) 210) 210) 130U 160J 170 240 UJ
Phenanthrene 190) 150 650 ) 820) 290 UJ 120) 92 UJ 82 UJ 120 UJ 86 UJ
Phenol 430) 850 U 1700) 1200) 1,400 V) 1,100 U 250 UJ 220 U) 340 V) 230 V)
Pyrene 180 130) 320) 700 290 UJ 220U - 130 UJ 110 UJ 170 UJ 120 UJ
VOCs (pg/kg) .. .. i oo T . S T . i ) i
2-Butanone 49 ) 31) 440) 42) 40 24) 72) 8.6 U
4-Methyl-2-pentanone 26 UJ 16J 29 UJ 140 UJ 50U 20U) 17 UJ 19 UJ 154
Acetone 310} 170U 760 2100) 150 160 150 ) 130) 240) 180
Benzene 4.5UJ 2.5U 2.6 UJ 5U) 27 UJ 10U 3.5U) 3U) 3.3U) 2.6 U
Carbon disulfide 8.5) 5.5) 13) 26) 31) 12 5.3U) 32) 22 741
Chlorobenzene 5.9 UJ 34U 3.4 U] 6.6 UJ 27 UJ 10U 4.6 UJ 3.9 UJ 4.3 UJ 35U
Cyclohexane 8uU) 5.4) 4.6 UJ 9 UJ 55 U) 20U 6.3 U) 5.3UJ 5.9 UJ 4.7V
Isopropylbenzene 12 UJ 6.6 U 9.5 31) 27 UJ 10U 9.2 Ul 7.7 UJ 8.6 UJ 7.9}
Methyl acetate 31 UJ 17U 18 UJ 35 UJ 55 UJ 20U 24 V) 20 UJ 23 UJ 18U
Methylcyclohexane 5.3UJ 3U 3U) 5.9 UJ 55 UJ 20U 4.2 UJ 3.5UJ 3.9 U) 3.1U
Toluene 5.2 UJ 2.9U 3U) 6.1) 27 Ul 1.9) 4.1 Ul 3.4 U] 3.8 UJ 3V
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Table ... continued

Geosyniec®

consulines

Compound Name SD-OD1C-01 | SD-OD1C-02 | SD-0D2C-01 | SD-OD2C-02 | SD-OD3C-01 | SD-OD3C-02 | SD-OD4C-01 | SD-OD4C-02 | SD-ODSC-01 | SD-ODSC-02
Depth (ft}|0- 0.5 0.5-2 0-0.5 0.5-2 0-0.5 0.5-2 0-05 05-2 0-0.5 05-2
Metals (mg/kg) oo ¢ v T T A ) R AL S P i : e .
Aluminum 15,000) 8,900 34,000) 46,000) 33,0004 26,000 22,000 34,000 J 38,000) 26,000
Arsenic 9.4] 7 17) 33) 13J 12 151 14) 17) 14)
Barium 66 ) 59 160J 290 39) 35 25) 36) 43) 31)
Beryllium 0.5) 0.31) 1) 1.5) 141) 1 1.4) 1.6J 1.8) 1.4)
Cadmium 0.55) 0.41) 13J 1.8) 0.49) 16U 0.34 UJ 0.33UJ 0.5UJ 0.34 UJ
Calcium 7,600) 8,900 25,000 46,000) 4,000 4,000 4,300) 5,900) 6,600) 5,700
Chromium 43) 23 83 110) 53J) 46 43 52) 64 ) 48 J
Cobalt 3.1J 2) 6.2) 9.1) 6.2) 5 5.5) 6.6 7.4) 5.6)J
Copper 861 71 1601 240 511 30 18) 24) 27) 371
Iron 13,000 7,900 28,000 38,000) 27,000 25,000 25,000 29,000 34,000 27,000
Lead 72) 47 93) 160J 32) 30 251 28 ) 31 29)
Magnesium 5,200 2,800 14,000) 18,000 8,800) 7,300 8,400) 9,100J 11,000 7,000
Manganese 200) 160 4601 7704 310} 260 280 330) 440) 3201
Mercury 0.75) 0 1.5) 2.3) 0.21) 0 0.14) 0.16) 0.15J 0.23)
Nickel 14) 9J 25) 36J 16) 13 11J 151 18J 13)
Potassium 2,600 1,400 8,000 10,000 4,900 4,000 4,400 4,800 6,000 4,200
Silver 4.2 UJ 24U 8.9U) 8.6 UJ 4 U) 3.2U 0.33UJ 0.32UJ 0.48 UJ 0.42)
Sodium 18,000 6,900 62,000 66,000 33,000 20,000 31,000 29,000 43,000 18,000
Vanadium 30) 17 60J 82) 65) 59 59) 70) 79) 65
Zinc 340) 280 580) 860 140) 120 81J 110) 110) 971
Othar (ma/ke) - R T - — I
Cyanide, Total 2.3UJ 1.2UJ 4.5U) 3.4J 2.1UJ 16U 0.8 UJ 0.71 UJ 1.1UJ 0.96)
Total Organic Carbon NA NA 510,000) 320,000 53,000) 48,000 NA NA 60,000J 55,000
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Table __ continued Geosyruec®

consultants
Compound Name SD-ODCC-02 | SD-OD1N-05 | SD-OD2T-05 | SD-OD3T-06 | SD-OD4N-05 SD-OD5S-01 SD-OD5S-05 | SD-ODCN-01 | SD-ODCS-01

Depth (ft)]0.5 - 2 6-8 6-8 8-10 6-8 0-0.5 6-8 0-0.5 0-0.5
Toxaphene (ug/kg)
Method 1 (Technical) 17,000 110U 5,000 46 U 5,100 270) 87,000 71,000 5,700)
Method 2 (TAUC) 22,000 37U 9,700 46 U 13,000 700 120,000 75,000 5,300
Pesticides (ug/kg)
4,4-DDD 470 U 2U 90 U 0.18 U rgrdy, 3.3) 150 U 120U 27 UJ
4,4-DDE 470 U 2U 90 U 0.15U 5.7U 0.42 UJ 120U 470 68 J
Aldrin 190) 11U 58 0.35U 13U 0.99 UJ 780) 60 U 14 U)
gamma-BHC (Lindane) 19) 1.1U 22) 0.085 U 33) 0.24 UJ 67 U 7.4) 14 UJ
SVOCs (ug/kg)
1,1-Biphenyl 470 U 41U 620) a1y 320) 320 UJ 460 ) 590 U 1,400 UJ
2-Methylnaphthalene 96 U 83U 180 U 5.1U 98 U 140 UJ 85) 120U 280 UJ
2-Methylphenol 470 U 41U 900 U 9.7U 190U 280 UJ 150 U 590 U 340)
3 & 4 Methylphenol 560 41U 2,200 11U 220U 320 UJ 330) 590 U 2,200)
Acenaphthene 96 U 5.1) 140) 5.1U 98 U 140 UJ 240 120U 280 UJ
Acenaphthylene 49) 83U 200 5.1l 98 U 140 UJ 81U 120U 430)
Acetophenone 470 U 41U 900 U 11U 200 U 300 UJ 450) 590 U 1,400 UJ
Anthracene 96 U 4.8) 180 U 51U 98 U 140 UJ 81U 120U 280 UJ
Benzaldehyde 230) 41U 1,100 a5 630) 430 UJ 1,700 590 U 1,200)
Benzo[a]anthracene 99 54) 130) Fil) 98 U 140 UJ 81U 120U 280 UJ
Benzo[a]pyrene 130 8.3U 180 U 19U 36U 53 UJ 29U 120U 280 UJ
Benzo[b]fluoranthene 120 6.3) 180 U 5.0 98 U 140 UJ 81U 120U 280 UJ
Benzo[g,h,i]perylene 75) 83U 180 U LU 98 U 140 UJ 81U 120U 280 UJ
Benzolk]fluoranthene 110 83U 180 U 3.1V 60 U 88 UJ 49 U 120U 280 UJ
Chrysene 130 TRy 180U 51U 98 U 140 UJ 81U 120U 280 UJ
Dibenzofuran 470 U 41U 900 U 10U 200 U 290 UJ 230) 590 U 1,400 U)
Di-n-butyl phthalate 2,400 U 210U 4,700 U 96 J 510 U 750 UJ 420U 3,000 U 7,100 UJ
Fluoranthene 250 16 190 9.5) 98 U 140 UJ 81U 120U 150)
Fluorene 96 U 4.3) 98 531U 98 U 140 UJ 280 120U 280 UJ
Indeno[1,2,3-cd]pyrene 57) 83U 180 U 51U 98 U 140 U) 81U 120U 280 UJ
Naphthalene 160 83U 400 5.1U 110) 140 UJ 460 120U 1,300)
Phenanthrene 130 5.1J 270 3.7U 72U 110 UJ 260 120U 280)
Phenol 110) 41U 1,100 51U 190 U 290 UJ 360) 590 U 5,900)
Pyrene 210 16 160) ¥ed3 98 U 140 UJ 81U 60J 280 UJ
VOCs (ug/kg)
2-Butanone 3.5) 23U 15) 3 23) NA 460) NA NA
4-Methyl-2-pentanone 24U 23U 78 U 46U 14 U NA 750 U NA NA
Acetone 35) 18) 230 151 130) NA 8,700 J NA NA
Benzene 48U 46U 16 U 0.81U 24U NA 1,600 NA NA
Carbon disulfide 55 2.3) 16 U 2.2) 13) NA 250) NA NA
Chlorobenzene 48U 4.6 U 16U b 55 31U NA 300) NA NA
Cyclohexane 9.6 U 9.2U 31U 14U 42U NA 230U NA NA
Isopropylbenzene 48U 46U 16 U 21U 6.2 U NA 8,900 NA NA
Methyl acetate 9.6 U 9.2U 31U 55U 16 U NA 2,200 NA NA
Methylcyclohexane 9.6 U 9.2U 31U 0.95U 2.8U NA 300) NA NA
Toluene 48U 46U 16U 0.93U 2.7 U NA 600 ) NA NA
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Table ... continued

Geosyruec®

GA120302

consultans
Compound Name SD-ODCC-02 | SD-OD1N-05) SD-OD2T-05 { SD-OD3T-06 | SD-OD4N-05 SD-0OD5S5-01 SD-0D5S-05 | SD-ODCN-01 | SD-ODCS-01
Depth {ft)]0.5- 2 6-8 6-8 8-10 6-8 0-0.5 6-8 0-0.5 0-0.5
iGtals (ma/Kal R T . = — 57 : e - R
Aluminum 3,600 1,500 18,000 47,000 NA 32,000 1,700 12,000 )
Arsenic 1.6) 3 3.6) 15 NA 14 1) 13)
Barium 21 4 82 56 NA 36 7 84)
Beryllium 0.12) 0.211 0.43) 2 NA 2 0.08) 0.34)
Cadmium 0.15)J 0.57 U 0.3) 0.15U 0.29 U NA 0.24 U 0.87 U 0.71)
Calcium 4,900 6,400 7,400 2,400 3,700 NA 6,500 23,000 12,000)
Chromium 8 5 32 19 60 NA 47 4 45)
Cobalt 0.76 J 0.49 ) 2.1) 3 9 NA 7 0.38) 2.4)
Copper 26 2.8U 70 2.4) 57 NA 70 3.8J 68 J
Iron 3,600 2,400 12,000 12,000 36,000 NA 31,000 1,500 10,000)
Lead 22 2 51 9 32 NA 31 5 45 )
Magnesium 1,800 400 3,700 1,500 6,400 NA 5,800 1,100 4,300
Manganese 45 23 120 71 460 NA 350 38 230
Mercury 1 0.021U 1 0.024 ) 0 NA 0 0.016 J 6.2 )
Nickel 3.9) 0.89) 14 4.2) 20 NA 21 1.6) 14 )
Potassium 720 160 1,400 870 3,600 NA 3,000 540 3,000
Silver 13U 1.1U 2.7U 0.14 U 0.28U NA 9 1.7U 3.9U)
Sodium 6,100 220 5,600 690 6,900 NA 3,100 3,000 16,000 )
Vanadium 9 5 28 28 85 NA 72 6 21)
Zinc 140 4 190 15 82 NA 58 25 220)
Other (mg/kg)is R R R N e ’ i R o oo
Cyanide, Total 0.71U 0.6U 0.75) 0.31U 0.6U NA 1) 0.87 U 2 U)
Total Organic Carbon 38,000 1,500 270,000 5,400 72,000 35,000 J 77,000 4,000 110,000)
Dioxin data Compound SD-0OD2T-04 | SD-OD5C-02
(pg/g) Depth (ft)[4 - 6 0.5-2
1,2,3,4,6,7,8-HpCDD 140 79)
1,2,3,4,6,7,8-HpCDF 32 7.2)
1,2,3,4,7,8-HxCDF 5.4) 2.8 U)J
1,2,3,6,7,8-HxCDD 8 4.2 UJ
1,2,3,7,8,9-HxCDD ND 6.1)
1,2,3,7,8-PeCDF 11 12 U)
2,3,4,7,8-PeCDF 11 13U)
OCDD 1,700 980
OCDF 78 12)
Total HpCDD 420 270)
Total HpCDF 93 15)
Total HxCDD 72 140J
Total HxCOF 52 28 )
Total PeCDD 12 7.6)
Total PeCDF 470 1,200)
Total TCDD 11 17)
Notes: Total TCDF 1,300 810

U: not detected; J: estimated concentration; R: rejected; NA: not analyzed

Detected values are indicated in bold type.
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Geosyuaec®

LonatRaily
Table 4. Summary of Detected Compounds in Surface Water, Terry Creek OU1 RI/FS
Culvert Samples Mouth Samples
SW-DCEB-01 [ SW-DCEB-02 [ SW-DCEB-03 | SW-DCEB-04 | SW-DCFL-01 | SW-DCFL-02 [ SW-DCFL-03 | SW-DCFL-04 | SW-DMEB-01]SW-DMEB-02 [SW-DMEB-03 [SW-DMEB-04 [SW-DMFL-01 [SW-DMFL-02
ebb tide, ebb tide, flood tide,  |flood tide, ebb tide, ebb tide,
ebb tide, ebb tide, filtered, wet |unfiltered, {flood tide, flood tide, filtered, wet [unfiltered, [ebb tide, ebb tide, filtered, wet junfiltered, [flood tide, flood tide,
Compound Name filtered unfiltered weather wet weather |filtered unfiltered weather wet weather [filtered unfiltered weather wet weather [filtered unfiltered

Toxaphene:{Jug/L) Lo SRS, - ST S b T el w e s - - - N e e
Method 1 {Technical)  [0.53 U ) . ] [o51U Jo.asu o.52U [0.51U [0.a7 U [o.a7u 051U
Method 2 (TAUC) o530 0.51U 052U l0.47u Jo.51U [o.48 U Jo52uU [0.24U [0.47U Jo.a7 U 051U
SVOCs (ug/L} ] s - L i eSS L R
Acetophenone 0.95U 0.39) 0.11) 0.11) 1.1U 0.1U 0.096 U 1V 0.093 U
Benzaldehyde 0.095U 0.19) 0.4) 0.43) 0.11U 0.1U 0.092U 0.096 U 0.1U 0.093 U 01U
Caprolactam 0.12U 0.13U 24 0.13U 0.18) 0.13U 0.21) 0.15) 0.14 U 0.12U 0.14 U
Diethyl phthalate 0.12) 0.11U 0.11U 011U 0.12U 0.11U 0.11U 01U 0.12U
Naphthalene 0.095 U 0.1U 01U 0.3 0.11U 0.096 0.1V 0.093 U 0.1U
VOCs {ug/L: : T ' W e R
Acetone NA NA NA S Ul
Benzene X X NA NA NA 0.25U
Carbon tetrachloride NA 9 NA 0.66 ) NA NA NA 05U
Chlorobenzene NA 0.78) NA 0.25U NA NA NA 0.25U NA NA NA 0.25U
Chloroform NA 3.3 NA 0.39) NA NA NA 0.14 U NA NA NA 0.14 U
Ethylbenzene NA 2.3 NA 0.4) NA NA NA 0.11U NA NA NA 0.11U
isopropylbenzene NA 0.91) NA 0.16J NA NA NA 0.1U NA NA NA 0.1U
Xylenes, Total NA NA NA NA 0.2 U NA NA NA 0.2)
Metals (mg/L) : - R - — EagT TR
Aluminum 0.07 J 0.11 NA 1.4 0.05U 0.89 0.05U 1.2 0.05U 2 0.05U 1.4 0.05U 0.0029
Arsenic 0.0039 0.0037 NA 0.0057 0.0025 0.0031) 0.0026 0.0034 0.0028 0.0032 0.0027 0.0031J 0.0024 J 0.0029 §
Barium 0.086 0.088 NA 0.057 0.028 0.032 0.023 0.028 0.033 0.039 0.016 0.018 ) 0.029 0.03
Cadmium 0.00013U_ [0.00013U |NA 0.00026 U |0.00026 U [0.00026 U  10.00026 U  [0.00052 U  (0.00017J 0.00065U  [0.00026 U  |0.00052 U [0.00026 U  |0.00026 U
Calcium 84 84 NA 390 310 320 350 340 310 280 3390 370 310 310
Chromium 0.0025 U 0.0025 U NA 0.0025 U 0.0025 U 0.005U 0.0025 U 0.0025U 0.0025 U 0.0034) 0.0025 U 0.005 U 0.0025 U 0.0026 )
Cobalt 0.0005 U 0.0005 U NA 0.0011 0.0014 0.0012 0.00081 0.0011 0.00086 0.0015 0.00075 0.00092) 0.0012 0.0013
Copper 0.0011 U 0.0012) NA 0.0015) 0.0011U 0.0022 U 0.0011U 0.0011 U 0.0011 U 0.0012) 0.0011 U 0.0022 U 0.0011U 0.0011 U
Iron 0.044 U 0.17 NA 0.94 0.044 U 0.54 0.044 U 0.85 0.044 U 1.3 0.044 U 0.96 0.044 U 1
Lead 0.0021 0.0005 U NA 0.001) 0.0005 U 0.0005 U 0.0005 U 0.00078 } 0.0005 U 0.0015 U 0.0005 U 0.001 U 0.0015 U 0.0015U
Magnesium 52 54 NA 1,100 1,100 1,100 1,200 1,000 980 940 1,200 1,100 1,100 1,100
Manganese 0.035 0.037 NA 0.21 0.099 0.14 0.091 0.12 0.095 0.12 0.0091 0.034 0.13 0.15
Mercury 0.000091 U |0.000091 U |NA 0.000091U [0.000091U [0.000091U ]0.000091U [0.000091U [0.000091U [0.000091U ]0.000091Y [0.00012) 0.000091 U [0.000091 U
Nickel 0.002 U 0.002 U NA 0.002U 0.002 U 0.004 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.004 U 0.002U 0.0025)
Potassium 9.6 10 NA 390 340 370 350 340 330 300 390 360 350 340
Selenium 0.0011 U 0.0011 U NA 0.0022 U 0.0022 U 0.0022 U 0.0011) 0.0022 U 0.0022 U 0.0011 U 0.0044 U 0.0044 U 0.0022 U 0.0022 U
Sodium 210 230 NA 9,300 8,200 8,300 9,700 9,000 8,000 7,800 10,000 9,300 8,800 8,700
Vanadium 0.0041 ) 0.0045) NA 0.0074 ) 0.0039 } 0.0064 U 0.0048 ) 0.0074) 0.0042) 0.0083 ) 0.0044 ) 0.013 U 0.0042 ) 0.0078 )
Zinc 0.0084 U 0.0099 ) NA 0.025) 0.014) 0.017 U 0.015) 0.017 0.013) 0.017 U 0.015) 0.034 U 0.014) 0.019)
Other (mg/L)% D T , ; IR R T - - N - i ; P B
Cyanide, Total J0.005 U [0.005 U [o.005U [0.006 ) fo.005 U [0.013 ]0.0065 J [0.0062) [0.005 U [0.0094 ) [0.008) J0.005 U 10.005 U
Total Suspended Solids | [5.5 —[a3 [30 131 [29 |43 1 |37

SW-DCSH-05 | SW-DCSL-06 [SW-DMSH-05] SW-DMSL-06

high slack in flow slackin |high slack in [low slackin

culvert culvert mouth mouth
[Total Suspended Solids__ |24 5U 48 44
NOTES:
U: not detected; J: estimated concentration
NA: not analyzed
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Table 5. Summary of Detected Compounds in Pore Water, Terry Creek OU1 RI/FS

PW-ODPO-01 PW-ODPO-02

PW-ODPR-01

PW-ODPR-02

filtered total

filtered

unfiltered

Compound Name
phéne (jig/L):

Tethod 1 (Technical]

ethod 2 (TAUC)

SVOCs, (ug/L);

ééréﬁiz'a'l&'éhyde

Diethyl phthalate

Hexachlorocyclopentadiene

enaol

ST
V.

OCs (jag/L) %%

Nceténe :

ethyl tert-butyl ether
Toluene . .
Metals(mg/L)' e g o “
Aluminum ' 0.05U 0.05U 1.6
rsenic 0.0016J 0.0021] 0.00131] -~ 0.0021)
Barium 0.098 0.1 0.14 0.18
Calcium - 220 210 220 260
Chromium 0.0077 -0.0032) 0.0045) - 0.0094
Cobalt 0.0022 0.00039J - 0.00092 - 0.00092
Copper 0.0011] 0.0019 -~ 0.001I1U - 0.0048]
ron 0.091] 0.41 0.064] 1.3
[ead 0.0005U ~ 0.0005U 0.0005U ~0.0043
Magnesium - 530 590 290 330
Manganese - 0.49 0.58 0.087 0.096
Nickel 0.0031] 0.002 U 0.002 U 0.0024 ]
Potassium 200 180 86 100
odium 5,300 5,000 1,900 — 2,200
anadium 0.0073 1] 0.0053] ~0.00587 0.01
Zinc 0.0084 U 0.0084 U 0.0084 U 0.031
Notes:

U: not detected; J: estimated concentration, R: rejected after data validation
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Table 6. Summary of Detected Compounds in Sub-Surface Soil, Terry Creek OU1 RI/FS

Compound Name SO-MNB6-01 | SO-MNB7-01 | SO-MNB8-01 | SO-MNB9-01 | SO-MSB1-01 | SO-MSB2-01 | SO-MSB3-01 | SO-MSB4-01 | SO-MSB5-01
Depth (ft) 6-8 6-8 6-8 6-8 6-8 6-8 6-8 6-8 8-10
Toxaphene (ug/kg)
Method 1 (Technical) 71) 2,700 140 210) 39U 37U 44 U 37U 37U
Method 2 (TAUC) 100 2,400 210 210 39U 37U 44 U 37U 37U
Pesticides/PCBs (ug/kg)
Aldrin 0.26 U 53U 0.31U 0.34U 0.29U 0.27 U 0.33U 0.28 U .3
Dieldrin 0.16 U 3.3U 0.19U 0.21U 0.74) 0.76) 0.22) 0.23) 6.7
SVOCs (ug/kg)
2-Methylnaphthalene 39U 39U 45U 51U 16 4 U 49U 41U 5.4)
Acetophenone 80U 80 U 9.2U 100 U 99U 8.6J 10U 8.4 U 8.4U
Benzaldehyde 450 460 45U 510U 95 170 15U a2.U 41U
Bis(2-ethylhexyl) phthalate 71U 71U 90U 92U 400 81U 97 U 560 82U
Di-n-butyl phthalate 200U 200U 23 U 260 U 74) 21U 25U 22) 30)
Fluoranthene 39U 39U 45U 51U 44U 4.3) 49U 41U 41U
Naphthalene 39U 39U 45U 51U 11 4 U 49U 41U 41U
Phenanthrene 28 U 28 U 33U 37U 8.5) 29U 35U 3U 6.6
Pyrene 39U 39U 45U 51U 44U 5.3) 49U 41U 41U
VOGs (g/kg)
2-Butanone 24U 11) 26U 6.7) 5.4 3.2) 8.9) 24U 2.2U
Acetone 50 U 52U 55U 68 U 100 120 69 50U 46 U
Carbon disulfide 1.1U 2.1) 1.2U 9.4 29) 4.3) 13 1.1U 13
Metals (mg/kg)
Aluminum 6,100 7,800 5,000 7,900 8,600 18,000 11,000 11,000 4,300
Arsenic 0.67) 15) 0.98) 45 12 6.1 5.8 5.5 3.4
Barium 8.4 12 21 9] 53 120 14 9.1 10
Beryllium 0.1) 0.32) 0.1) 0.18) 0.51) 0.69 0.26J 0.13) 0.11)
Calcium 210 650 430 260) 30,000 19,000 3,000 1,300 1,100
Chromium 9.1 8.8 8.9 14) 14 24 17 11 5.6
Cobalt 0.32) 0.5) 0.23) 0.38) 3.1 6.5 1.2} 0.44) 0.3)
Copper 320 1.6) 3.5 1.5 U1 20 13U 150 1.3} 4.4
Iron 1,800 2,300 2,900 16,000 15,000 16,000 11,000 12,000 7,800
Lead 3.8 6.5 3 531 50 8.9 9 5 4.2
Magnesium 380 780 360 900) 2,100 2,500 1,000 460 330
Manganese 14 14 13 36J 130 490 22 13 18
Mercury 0.0088 U 0.046 0.0098 U 0.011U 0.069 0.049 0.056 0.021 0.0093 J
Nickel 0.7) 1.2) 0.76 ) 14) N7 7.5 2) 14) 1.1}
Potassium 220 440 190 580 1,300 1,800 680 340 170
Sodium 88 U 310 460 1,000) 2,900 2,000 580 98) 150)
Vanadium 7 13 S 25 21 26 30 21 8
Zinc 2.2 3.9 3.4 53 96 13 7.9 5 4.9
Cyanide, Total 0.24 U 0.24 U 0.39) 0.32UJ 0.270 0.25U 03U 0.25U 0.26 U
Notes:
U: not detected; J: estimated concentration, R: rejected after data validation
GA120302 Page 10f 1

Geosyntec®

consultants

Soil.xIsx/hits only




Table 7. Summary of Remedial Alternatives

Geosyntec®

consultants

Brief Description

Comments

Remedial
No. Alternative
1 No Further Action
2 Monitored Natural
Recovery
3 Sediment Removal

Site monitoring, general
maintenance;

No further active
remedidation

Requires substantial data
collection and modeling to
predict future conditions

Removal of toxaphene
contaminated sediment by
dredging or excavation

Ease of
Cost Implementability  Effectiveness
Low Easy Low
Medium Moderate Low
High Difficult Low

Retained for compliance with CERCLA.

MNR may be occurring; however, elevated residual concentrations in Qutfall
Ditch sediments and the likely need to do maintenance dredging to keep the
box culverts open and fully functional will expose deeper sediment with higher
concentrations which results in poor effectiveness both short term and long
term. Acceptable risk-based concentrations cannot be determined at this time
without weathered toxaphene risk assessment; implementation of this
alternative will require addtional long term monitoring and risk assessment to
determine effectiveness and therefore does not meet the intent of a Focused
Feasibiity Study to perform source control.

Highest concentrations found at depth, which increases remedial complexity;
all dredging leaves behind residual contamination; acceptable risk-based
cleanup standards cannot be determined at this time without weathered
toxaphene risk assessment; implementation of ths alternative is extremely
difficult due to management of discharge flows, tidal flows, and groundwater
influx while dredging/excavating below water table. Also, there is likelihood of
recontamination from Dupree Creek after dredging/excavation. -




Table 7. continued

Geosyntec®

consulinms

4A

48

4C

4D

Containment

All options include removal of existing weir, installation of transition structure to manage sediment load from upstream, and installation of headwall/sheet pile wall

at Dupree Creek with tidal valve to control the tide and potential recontamination issues.

Sheet Pile Channel  Two parallel rows of sheet
pile through Outfall Ditch with
clean sand cap and armoring

Discharge Pipe through Qutfall Ditch,

Conveyance Pipe backfill ditch

within Existing Ditch

Sub-Aqueous Cap Cap existing sediments

Backfill Existing Ditch Excavate new channel for
and Re-Route discharge flow to Dupree
Channel Creek

Backfill Existing Ditch Excavate new channel for pipe
and Re-Route as Pipe placement to carry discharge
flow to Dupree Creek

Medium

Medium

Medium

Medium

Medium

Low

Moderate

Moderate

Moderate

Moderate

High

High

Medium

High

High

Significant excavation necessary {0 get to depth of box culvert for adequate
flow which will expose deeper sediments with higher concentrations of
toxaphene; subsurface obstructions (e.g., logs) expected, which increases
complexity of sheet pile installation; installation of sheet pile in loose/soft soils
will increase cost; signifcant armoring necessary to manage storm flow
velocity. '

Significant excavation activities necessary to get to depth of box culvert for
adequate flow; management of discharge and tidal flows during construction.

Significant excavation activities necessary to get to depth of box culvert for
adequate flow; signifcant armoring necessary to manage storm flows. Potential
recontamination issues from Dupree Creek. Cap design will need to address
groundwater upwelling pressure and armoring for resistance to erosional
forces. Pilot study may need to be perfromed to evalute performance of
different cap materials (sand, aquablok and fabriform).

Excavation of new channel through high water table. Management of water
during backfill of existing channel. Depending on subgrade concentrations, a
liner may need to be installed along the alignment of the new ditch.

Excavation of new pipe location through high water table. Management of
water during backfill of existing channel.

GA120302
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Number | Minimum Elevation | Maximum Elevation| Color
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Elevation change calculated where = oy 2000 =
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Notes:

1. All toxaphene results are report in ug/Kg.

2. J - Estimated value
U - Not detected

3. Soil samples collected between 6 - 8 it bgs
with the exception of location SO-MSB5-01
which was sampled at 8 - 10 It bgs.
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> ND - < 1 mg/kg 1 -5 mg/kg

5-10 mg/kg

Volume of toxaphene-
impacted sediment at
specified concentration

Concentration | Volume
mg/kg yd®
ND -1 17,121
10 - 100 mg/kg 100 - 200 mg/kg > 200 mg/kg 1-5 15,742
5-10 8,150
10-100 3,891
100 - 200 389
>200 <1
NEED TO UPDATE
TABLE
Volume of toxaphene contaminated sediment Geosyntec > Sistaas Figure
Terry Creek OU1 RI/FS consultants :
Brunswick, Georgia - October 2012 4
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APPENDIX A

Analytical Results for Sediment Sampling
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Table A-1. Analytical Results for Sediment Samples, Terry Creek OU1 RI/FS
Compound Name SD-OD1C-01{SD-0D1C-02|SD-OD1N-05|SD-0D2C-01|SD-0D2C-02|SD-0D2T-05[{SD-0D3C-01|SD-OD3C-02|SD-0OD3T-06[SD-0D4C-01

Depth (ft)]0- 0.5 0.5-2 6-8 0.5-2 6-8 0-0.5 0.5-2 8-10 0-0.5
Toxaphene (pg/kg). =77 . i Tatusee T n o e . N T e
Method 1 {Technical) 5400 J 8,200 110U 14,000 5,000 630 7,900 46 U 190
Method 2 (TAUC) 10,000 12,000 37U 19,000 12,000 1,500 12,000 610
Pesticides.(jig/kg)™ - e e T e E=n
4,4-DDD 110U 2 U 600 UJ 150 U) 29 UJ 110U 2.3U)
4,4-DDE 110U 2U 600 UJ 150 UJ 90 U 29 UJ 110U 0.15U 1.8 UJ
4,4-DDT 38 UJ 110V 2U 600 UJ 150 UJ 90U 29 UJ 110U 0.18 U 2.2 )
Aldrin 19 U) 55U 1.1U 310 UJ 44 ) 58 15 UJ 56 U 0.35U 4.3U)
alpha-BHC 19 UJ 55U 1.1V 310 UJ 77 UJ 47 U 15 U) 56U 0.085U 1UJ
alpha-Chlordane 19 UJ 55U 1.1U 310 UJ 77 U) 47U 15U 56 U 0.11U 1.3 V)
beta-BHC 19 UJ 55U 1.1U 310 UJ 77 UJ 47 U 15 UJ 56 U 0.085 U 1U)
delta-BHC 19 UJ 55U 1.1U 310 UJ 77 UJ 47 U 15 UJ 56U 0.1U 1.2 UJ
Dieldrin 38 UJ 110U 2U 600 U} 150 UJ 90 U 29 UJ 110U 0.22U 2.7 U}
Endosulfan | 19 UJ 55U 1.1U 310 UJ 77 U) 47 U 15 U) 56 U 0.12U 1.4 U)
Endosulfan Il 38 UJ 110U 2 U 600 U) 150 U) 90U 29 UJ 110U 0.18 U 2.2 Ul
Endosulfan sulfate 38 UJ 110U 2U 600 UJ 150 UJ 90 U 29 UJ 110U 0.18 U 2.3U)
Endrin 38 UJ 110U 2U 600 UJ 150 UJ S0 U 29 UJ 110U 0.56 U 6.9 UJ
Endrin aldehyde 38 UJ 110U 2U 600 UJ 150 UJ 90 U 25 UJ 110V 0.23 U 2.8 V)
Endrin ketone 38 UJ 110U 2U 600 UJ 150 UJ S0 U 29 UJ 110U 0.21U 2.6 U)
gamma-BHC (Lindane) 19 UJ 55U 1.1U 310 UJ 77 UJ 22) 15 UJ 56 U 0.085 U 1UJ
gamma-Chlordane 19 UJ 55U 1.1U 310 UJ 77 UJ 47 U 15 U) 56 U 0.12 U 1.5 U)
Heptachlor 19 UJ 55U 1.1U 310 UJ 77 U) 47 U 15 U) 56 U 0.064 U 0.79 UJ
Heptachlor epoxide 19 UJ 55U 1.1U 310 UJ 77 U} 47 U 15 UJ 56 U 0.11U 1.3 U
Methoxychlor 38 UJ 110U 2V 600 UJ 150 UJ 30 U 29 UJ 110U 0.27U 3.3 UJ
PCB-1016 380 UJ 430 U 20U 750 UJ 150 UJ 230 U 71 U) 270U 22U 5.5U)
PCB-1221 770 U) 860 U 41U 1,500 UJ 300 U) 460 U 140 U) 550 U 3.7V 9.1V)
PCB-1232 380 UJ 430 U | 20U 750 UJ 150 UJ 230U 71 U) 270U 25U 6.3 UJ
PCB-1242 380 U) 430U 20U 750 UJ 150 UJ 230U 71 U) 270U 2.2U 53U)
PCB-1248 . 380 U)J 430U 20U 750 U)J 150 UJ 230 U 71 UJ 270 U 55U 14 UJ
PCB-1254 380 UJ 430 U 20U 750 UJ 150 UJ 230 U 71 U) 270U 1.8U 4.4 U)
PCB-1260 380 U! 430 U 20U 750 Ul 150 Ul 230U 71U 270 U 52U 13 UJ
PCB-1268 . 380 UJ 430U 20U 750 U) 150 UJ 230U 71 U) 270U 13U 3.2 UJ
1,1-Biphenyl 1,500 UJ 850 U 41U 3,000 UJ 3,000U) © |620) 1,400 UJ 1,100 U 11U 280 U)
2,2-oxybis[1-chloropropane] 1,500 UJ 850U 41U 3,000 UJ 3,000 UJ 900U 1,400 UJ 1,100 U 11U 280 U)J
2,4,5-Trichlorophenol 1,500 Ul 850 U 41 U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 12U 290 U)
2,4,6-Trichlorophenol 1,500 UJ 850U 41U 3,000 UJ 3,000 V) 900 U 1,400 U)J 1,100 U 12U 300 UJ
2,4-Dichlorophenol 1,500 U 850 U 41 U 3,000 UJ 3,000 UJ 900 U 1,400 U) 1,100 U 11U 280 UJ
2,4-Dimethylphenol 3,000 UJ 1700 U 82U 6,000 UJ 6,100 UJ 1,800 U 2,900 U} 2,200 U 12U 290 UJ
2,4-Dinitrophenol 15000 UJ R 410 UJ 30,000 UJ) |30,000UJ [9,000 U 14000 U) 11000 U 26 U 650 UJ




Table . .-1. continued Geosyniec®

consultants

Compound Name SD-OD1C-01|SD-OD1C-02|SD-OD1N-05|SD-0OD2C-01|SD-OD2C-02| SD-OD2T-05|SD-OD3C-01|SD-OD3C-02|SD-OD3T-06|SD-OD4C-01
Depth (ft)|0 - 0.5 0.5-2 6-8 0-0.5 0.5-2 6-8 0-0.5 0.5-2 8-10 0-0.5
2,4-Dinitrotoluene 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 12U 290 UJ
2,6-Dinitrotoluene 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 12U 300 UJ
2-Chloronaphthalene 1,500 U)J 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 9.3U 230 UJ
2-Chlorophenol 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 8.2U 200 UJ
2-Methylnaphthalene 310 UJ 170U 83U 610 UJ 620 UJ 180 U 290 UJ 220U =gy BE] 130 UJ
2-Methylphenol 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 9.7U 240 UJ
2-Nitroaniline 7,800 UJ 4,400 U 210U 16,000 UJ 16,000 UJ |4,700 U 7,400 UJ 5,600 U 11U 270 UJ
2-Nitrophenol 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 99U 220 UJ
3 & 4 Methylphenol 1,500 UJ 190 ) 41U 2900 2700 ) 2,200 1,400 UJ 1,100 U 11U 280 UJ
3,3-Dichlorobenzidine R R R R R R R R R 650 UJ
3-Nitroaniline 7,800 UJ 4,400 U 210U 16,000 UJ 16,000 UJ [4,700 U 7,400 UJ 5,600 U 10U 260 UJ
4,6-Dinitro-2-methylphenol 7,800 UJ R 210 UJ 16,000 U)J 16,000 U) |4,700 U 7,400 UJ 5,600 U 26 U 650 UJ
4-Bromophenyl phenyl ether 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 11U 270 UJ
4-Chloro-3-methylphenol 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 11U 270 UJ
4-Chloroaniline 3,000 UJ 1700 U 82U 6,000 UJ 6,100 UJ 1,800 U 2,900 UJ 2,200 U 8 U 200 UJ
4-Chlorophenyl phenyl ether 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 99U 250 UJ
4-Nitroaniline 7,800 UJ 4,400 U 210U 16,000 UJ |16,000 UJ 4,700 U 7,400 UJ 5,600 U 13U 320 UJ
4-Nitrophenol 7,800 UJ 4,400 U 210U 16,000 U)J 16,000 UJ 14,700 U 7,400 UJ 5,600 U 110U 2,800 UJ
Acenaphthene 310 UJ 170U 5.3] 610 UJ 620 UJ 140 290 UJ 220U 51U 130 UJ
Acenaphthylene 310 UJ 170 U 83U 510) 5101 200 290 UJ 220U 2y 130 UJ
Acetophenone 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 11U 260 UJ
Anthracene 310 UJ 170 U 4.8) 610 UJ 620 UJ 180 U 290 UJ 220U 51U 130 UJ
Atrazine 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 12U 290 UJ
Benzaldehyde 490 J 290 41U 2,200 2,300 1,100 1,400 UJ 1,100 U 15U 380 UJ
Benzo[a]anthracene 310 UJ 170 U 5.4) 610 UJ 620 UJ 130 290 UJ 220U hay 130 UJ
Benzo[a]pyrene 310 UJ 170 U 83U 610 UJ 620 UJ 180U 290 UJ 220U 19U 46 UJ
Benzo[b]fluoranthene 310 UJ 170 U 6.3) 610 UJ 620 UJ 180 U 290 UJ 220U 2.2U 130 UJ
Benzo[g,h,i]perylene 310 UJ 170 U 83U 610 UJ 620 UJ 180 U 290 UJ 220U 5.1U 130 UJ
Benzo[k]fluoranthene 310 UJ 170 U 83U 610 UJ 620 UJ 180 U 290 UJ 220U 34U 77 UJ
Bis(2-chloroethoxy)methane |1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 10U 250 UJ
Bis(2-chloroethyl)ether 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 10U 250 U)
Bis(2-ethylhexyl) phthalate 3,000 UJ 1700 UJ 82 UJ 6,000 UJ 6100 UJ 1,800 U 2,900 UJ 2,200 U 100 U 230 UJ
Butyl benzyl phthalate 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 85U 210 U)
Caprolactam 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 11U 270 UJ
Carbazole 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 10U 260 U)J
Chrysene 310 UJ 170 U .24 610 UJ 620 UJ 180 U 290 UJ 220U 51U 130 UJ
Dibenz(a,h)anthracene 310 UJ 170U 83U 610 UJ 620 UJ 180 U 290 UJ 220U 51U 130 UJ
Dibenzofuran 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 10U 260 UJ
Diethyl phthalate 1,500 UJ 850 U 41 U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 51U 280 UJ
Dimethyl phthalate 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 12U 290 UJ
Di-n-butyl phthalate 7,800 UJ 4,400 U 210U 16,000 UJ 16,000 UJ |4,700 U 7,400 UJ 5,600 U 96 ) 650 UJ
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Table ~-1. continued

Geosymec?

consultants

Compound Name SD-OD1C-01|SD-OD1C-02|SD-OD1N-05|SD-OD2C-01|SD-OD2C-02|SD-OD2T-05|SD-OD3C-01|SD-OD3C-02|SD-OD3T-06|SD-OD4C-01
Depth (ft)|0 - 0.5 0.5-2 6-8 0-0.5 0.5-2 6-8 0-0.5 0.5-2 8-10 0-0.5
Di-n-octyl phthalate 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 56U 140 U)
Fluoranthene 190 100 16 700) 630 190 290 UJ 110 9.5) 130 UJ
Fluorene 310 UJ 170 U 43) 610 UJ 620 UJ 98 J 290 UJ 220U <Kk 130 UJ
Hexachlorobenzene 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 12U 290 UJ
Hexachlorobutadiene 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 11U 260 UJ
Hexachlorocyclopentadiene 3,000 UJ R 82U 6,000 UJ 6,100 UJ 1,800 U 2,900 UJ 2,200 U o BN 140 UJ
Hexachloroethane 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 9U 220 UJ
Indeno[1,2,3-cd]pyrene 310 UJ 170 U 83U 610 UJ 620 UJ 180U 290 UJ 220U Sl 130 UJ
Isophorone 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 11U 270 UJ
Naphthalene 430 ) 270 83U 1400 ) 1,900 400 210 210) 51U 130 UJ
Nitrobenzene 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 10U 250 UJ
N-Nitrosodi-n-propylamine 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 12U 290 UJ
N-Nitrosodiphenylamine 1,500 UJ 850 U 41U 3,000 UJ 3,000 UJ 900 U 1,400 UJ 1,100 U 9.4U 230 UJ
Pentachlorophenol 7,800 UJ 4400 U 210U 16,000 UJ |16,000 UJ 4,700 U 7,400 UJ 5,600 U 26 U 650 UJ
Phenanthrene 190 150 J 5.3) 650 J 820 270 290 UJ 120) 3.2U 92 UJ
Phenol 430) 850 U 41U 1700 ) 1200 1,100 1,400 UJ 1,100 U 51U 250 UJ
Pyrene 180 130 16 320 700 160 J 290 UJ 220U 7.1) 130 UJ
VOCs (pug/kg)
1,1,1-Trichloroethane 3.6 UJ 2.1U 46U 2. 104 4.1U) 16 U 27 UJ 10U 0.65 U 2.9 UJ
1,1,2,2-Tetrachloroethane 9.8 UJ 56U 46U 5.6 UJ 11 UJ 16 U 27 UJ) 10U 1.8U 1.7.U}
1,1,2-Trichloro-1,2,2- 8 UJ 45U 46U 4.6 UJ 9 uUJ 16 U 27 U) 10U 14U 6.3 UJ
1,1,2-Trichloroethane 8 UJ 45U 46U 4.6 UJ 9 UJ 16 U 27 U) 10U 14U 6.3 UJ
1,1-Dichloroethane 6.7 UJ 3.8U 46U 3.9UJ 7.6 UJ 16 U 27 UJ 10U 12U 5.3UJ
1,1-Dichloroethene 9.2 UJ 52U 4.6 U 5.3UJ) 10 UJ 16U 27 UJ 10U 1.7 U 7.2 U)
1,2,4-Trichlorobenzene 5.5UJ) 3.1U 46U 3.1U) 6.1 UJ 16U 27 UJ 10U 0.98 U 4.3 UJ
1,2-Dibromo-3-Chloropropane |27 U)J 15U 9.2U 16 UJ 30 UJ 31U 55 UJ 20U 49U 21U
1,2-Dibromoethane 9.2 UJ 52U 46U 5.3UJ 10 UJ 16U 27 UJ 10U .U 7.2 U)
1,2-Dichlorobenzene 8 UJ 45U 4.6 U 4.6 UJ 9 UuJ 16U 27 UJ 10U 14U 6.3 UJ
1,2-Dichloroethane 6.7 UJ 3.8U 4.6 U 3.9UJ 7.6 U) 16U 27 U)J 10U 1.2U 5.3 U)
1,2-Dichloropropane 5.3 UJ 3U 46U 3UJ 5.9 UJ 16U 27 UJ 10U 095U 4.2 UJ
1,3-Dichlorobenzene 9.8 UJ 5.6 U 46U 5.6 UJ 11 UJ 16U 27 UJ 10U 1.8U 7.7 UJ
1,4-Dichlorobenzene 4.5 UJ 26U 46U 2.6 UJ 5.1UJ 16U 27 UJ 10U 0.82 U 3.6 UJ
2-Butanone 49 ) 31) 23 U 110)J 440 ) 153 42 ) 34) 3J 40)
2-Hexanone 20 UJ 12U 23 U 12 UJ 23 UJ 78 U 140 UJ 50U 3.6 U 16 UJ
4-Methyl-2-pentanone 26 UJ 16 23 U 15 UJ 29 UJ 78 U 140 U)J 50U 46U 20 UJ
Acetone 310) 170 U 18) 760 J 2100 230 150 ) 160 154 150
Benzene 4.5 U) 254 4.6 U 2.6 U) 5UJ 16 U 27 UJ 10U 0.81U 3.54J)
Bromodichloromethane 5.9 UJ 3.4U 4.6 U 3.4 UJ 6.7 UJ 16 U 27 UJ 10U 1.1U 4.7 U)
Bromoform 9.2 UJ 52U 4.6 U 5.3UJ) 10 UJ 16 U 27 U) 10U 1.7U 7.2 U)
Bromomethane 9.2 UJ 52U 46U 53U 10 UJ 16U 27 UJ 10U 17U 7.2 U)
Carbon disulfide 8.5) 5.5] 2.3) 13 26 16 U 31) 12 2.2 5.3 UJ
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Tabl. .-1. continued G(‘E()Synlt‘:(fb
consultants
Compound Name SD-OD1C-01|SD-OD1C-02|SD-OD1N-05|SD-0D2C-01|SD-0OD2C-02| SD-OD2T-05|SD-OD3C-01|SD-OD3C-02|SD-OD3T-06|SD-OD4C-01
Depth (ft)|0 - 0.5 0.5-2 6-8 0-0.5 0.5-2 6-8 0-0.5 0.5-2 8-10 0-0.5
Carbon tetrachloride 5.1UJ 29U 4.6 U 29 UJ 5.7 UJ 16U 27 U) 10U 092 U 4 U)
Chlorobenzene 5.9 UJ 3.4U 46U 3.4 U) 6.6 UJ 16 U 27 U)J 10U 31U 4.6 UJ
Chloroethane 17 UJ 9.4U 46U 9.5 UJ 19 UJ 16U 27 U) 10U 3U 13 UJ
Chloroform 6.7 UJ 3.8U 46U 3.9UJ 7.6 UJ 16 U 27 UJ 10U 191 5.3 UJ
Chloromethane 6.1UJ 35U 46U 3.5UJ 6.9 UJ 16U 27 UJ 10U 1.1 U 4.8 U)
cis-1,2-Dichloroethene 8.6 UJ 49U 46U 49 U) 9.7 UJ 16U 27 UJ 10U 15U 6.8 UJ
cis-1,3-Dichloropropene 5.1UJ 29U 4.6 U 2.9 UJ 5.7 UJ 16 U 27 UJ 10U 0.92 U 4 UJ
Cyclohexane 8uUJ 5.4) 9.2U 4.6 UJ 9 UJ 31U 55 UJ 20U 1.4U 6.3 UJ
Dibromochloromethane 10 UJ 59U 46U 6 UJ 12 UJ 16 U 27 UJ 10U 19U 8.2 UJ
Dichlorodifluoromethane 5.8 UJ 33U 46U 3.3UJ) 6.5 UJ 16 U 27 U)J 10U 1U 4.5 U)
Ethylbenzene 8 UJ 45U 46U 4.6 UJ 9 UJ 16 U 27 U) 10U 14U 6.3 UJ
Isopropylbenzene 12 UJ 6.6 U 4.6 U 9.5 31) 16 U 27 UJ 10U 21U 9.2 UJ
Methyl acetate 31U) 374 9.2U 18 UJ 250 31U 55U 20U 55U 24 U)
Methyl tert-butyl ether 6.1U) 35U 9.2 U 3.5UJ 6.9 UJ 31U 55 U)J 20U 1310 4.8 U)
Methylcyclohexane 5.3UJ 3U 9.2 U 3UJ 5.9 UJ 31U 55 U)J 20U 095U 4.2 U)
Methylene Chloride 6 UJ 3.4U 46U 3.5UJ 6.8 UJ 16 U 27 UJ 10U 1.1U 4.7 U)
Styrene 5.7 UJ 3.2U 4.6 U 3.3UJ 6.4 U) 16 U 27 UJ 10U 1U 4.5 U)
Tetrachloroethene 12 UJ 6.6 U 46U 6.7 UJ 13 UJ 16 U 27 U) 10U 2.1U 9.2 U)
Toluene 52 UJ 29U 46U 3UJ 6.1) 16 U 27 U) 191 093U 4.1U)
trans-1,2-Dichloroethene 3.9UJ 2.2U 46U 2.2 U) 4.4 U) 16 U 27 U) 10U 0.7U 3UJ
trans-1,3-Dichloropropene s U 3U 46U 3.1UJ 6 UJ 16 U 27 UJ 10U 0.96 U 4.2 U)
Trichloroethene 8 UJ 45U 46U 4.6 U) 9 UJ 16 U 27 UJ 10U 1.4U 6.3 UJ
Trichlorofluoromethane 7.4 U) 42U 46U 4.2 U) 8.3 UJ 16 U 27 U) 10U i3y 5.8 U)
Vinyl chloride 9.2 UJ 52U 46U 5.3UJ 10 UJ 16 U 27 U) 10U 12U 7.2 UJ
Xylenes, Total 6.7 UJ 3.8U 9.2 U 3.9UJ 8.4) 31U 55 U) 20U 1.2} 5.3 UJ
Metals (mg/kg)
Aluminum 15,000 J 8,900 1,500 34,000 46,000 J 18,000 33,000 26,000 11,000 22,000
Antimony 8.3 UJ 49U &3t 18 UJ 17 UJ 54U 8.1U) 6.4 U 0.77 U 1.8UJ
Arsenic 9.4) 6.6 3.2 7. 33 3.6J 13) 12 75 15
Barium 66 J 59 4.2 160 ) 290 82 39) 35 18 251
Beryllium 0.5) 0.31) 0.21) 1) 351 0.43) 1.4) 13 0.62 1.4)
Cadmium 0.55) 0.41) 0.57 U 1.3) 1.8) 0.3) 0.49 ) 16U 0.15U 0.34 UJ
Calcium 7,600 J 8,900 6,400 25,000 ) 46,000 J 7,400 4,000 ) 4,000 2,400 4,300)
Chromium 43) 23 4.6 83 1107 32 531 46 19 43 )
Cobalt 3.1 2) 0.49) 6.2) 9.1) ) 6.2) 5.4 2.6 554
Copper 86 71 2.8U 160 ) 240) 70 51) 30 24) 18)
Iron 13,000 J 7,900 2,400 28,000) 38,000 12,000 27,000 ) 25,000 12,000 25,000 J
Lead 72) 47 1.6 93] 160 J 51 32) 30 8.9 25
Magnesium 5,200 2,800 400 14,000 J 18000 J 3,700 8,800 ) 7,300 1,500 8,400 )
Manganese 200 160 23 460 J 770) 120 3101 260 71 280
Mercury 0.75) 0.22 0.021 U 5l 2.3] 0.82 .41} 0.16 0.024) 0.14)
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Table .+-1. continued

Geosyniec®

costdlang

Compound Name SD-0OD1C-01}SD-0D1C-02|SD-OD1N-05[SD-0D2C-01§SD-0OD2C-02(SD-OD2T-05{SD-OD3C-01|SD-0OD3C-02|SD-0D3T-06]|SD-0D4C-01

Depth (ft){0 - 0.5 05-2 6-8 0-0.5 05-2 6-8 0-0.5 05-2 8-10 0-0.5

Nickel 14 ) 9] 0.89 ) 25 36 14 16 13 4.2) 11

Potassium 2,600 1,400 160 8,000 10,000 1,400 4,500 4,000 870 4,400

Selenium 10UJ 6.1U 2.8U 22 UJ 22 UJ 6.7U 10 U)J 8 U 15U 3.4 U}

Silver 4.2 U) 24U 11U 8.9 UJ 8.6 UJ 2.7\U 4 U) 32U 0.14 U 0.33 U

Sodium 18,000 6,900 220} 62,000 66,000 ) 5,600 33,000) 20,000 690 31,000

Thallium 10 UJ 6.1U 2.8U 22 UJ 22 UJ 6.7U 10 U) 8U 1.4U 3.4 U)

Vanadium 301 17 4.9 60 82 ) 28 65 59 28 59

Zinc 340 280 3.8 580 860 J 190 140 120 15 81)

Cyanide, Total 2.3UJ 1.2 UJ) 0.6U 4.5 U) 3.4) 0.75) 2.1UJ 16U 0.8 UJ

Total Organic Carbon NA NA 1,500 510,000 320000 270,000 53,000 48,000 5,400 NA
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Geosyniec?

LTS

Tab: .-1. continued
Compound Name SD-0D4C-02]SD-ODAN-05{SD-0OD5C-01]SD-0OD5C-02{SO-0D5SS-01| SD-OD55-051SD-ODCC-02{SD-ODCN-01 SD-ODCS-01
Depth (ft)]0.5- 2 6-8 0-0.5 0.5-2 0-0.5 6-8 0.5-2 0-0.5 0-0.5
Toxaphene'(jg/kg) =~ R e e : T T L e T
Method 1 (Technical) 660 ) 5,100 360 8,500 270) 87,000 17,000 71,000 5,700
Method 2 (TAUC) 1,600 21,000 700 120,000 22,000 75,000 5,300
Péstladés(u"g/kg)?*m : : '."'-(Z?,"- D ‘ _ R :_‘%f:\zg-, ..-:'»\2;?. _:-: e s :'_._:.;_'_!_; B :...._. R = ":é .
4,4-DDD 0.41 V) 43 U) 3.3] 150U 470U 27 U)
4,4-DDE 5.8) 34 U)J 0.42 UJ 120U 470 U 470 68 J
4,4-DDT 10.39 UJ 41 U) 0.51U) 1140 U 470 U 120U 27 U)
Aldrin 0.77 UJ 320 0.99 UJ 780 190 J 60U 14 U)
alpha-BHC 0.19 UJ 20 UJ 0.24 UJ 67U - 240U 60 U 14 U)
alpha-Chlordane 0.24 U) 25 UJ 0.31U) 86U 240U 60U 14 UJ
beta-BHC 0.19 U} 20 UJ 0.24 UJ 67 U 240 U 60U 14 U)
delta-BHC 0.22 UJ 23 U) 0.29 UJ 80U 240 U 60U 14 UJ
Dieldrin 0.48 UJ 50 UJ 0.62 UJ 170 U 470 U 120U 27 UJ
Endosulfan | 0.26 UJ 27 U) 0.33 U) 92 U 240U 60 U 14 UJ
Endosulfan i 0.39 UJ ) . 41 UJ 0.51 U] 140 U 470U 120U 27 U)
Endosulfan sulfate 0.41 U) 7.2U 0.62 UJ 43 U) 0.53 UJ 150U 470 U 120U 27 UJ
Endrin 1.2 UJ 22U 1.9 U) 130 UJ 1.6 UJ 450U 470 U 120U 27 U)
Endrin aldehyde 0.51 U) 89U 0.77 UJ 54 U) 0.66 UJ 180 U 470 U 120U 27 UJ
Endrin ketone 0.46 U) 8.1U 0.7 UJ 48 U) 0.59 UJ 170U 470U 120U 27 U)
gamma-BHC (Lindane) 0.52) 33 1.1J 40) 0.24 U) 67 U 19 7.41] 14 U)
gamma-Chlordane 0.27 UJ 48U 0.41U)J 29 U)J 0.35U)J 98 U 240U 60U 14 U)
Heptachlor 0.14 U) 25U 0.21U) 15U 0.18 ) 51U 240U 60 U 14 U)
Heptachlor epoxide 0.24 U) 4.2U 0.36 UJ 25 UJ 0.31U) 86U 240U 60 U 14 UJ
Methoxychior 0.6 UJ 10V 0.9 U 63 U)J 0.77 UJ 210U 470U 120 U 27 UJ
PCB-1016 5UJ 22U 7.5 U) 26 UJ 6.4 UJ 360U 470 U 1200 U 69 UJ
PCB-1221 8.2 U) 36 U 12 U) 43 U) 11 U) 590 U 560 U 2,400 U 140 V)
PCB-1232 5.6 UJ 25U 8.5 UJ 29 UJ 7.3 U} 400 U 470 U 1200 U 69 U)
PCB-1242 4.8 U) 21U 7.2 U) 25 UJ 6.2 U) 340U 470 U 1200 U 69 UJ
PCB-1248 12 UJ 54 U 19 UJ 64 UJ 16 UJ 880 U 470 U 1200 U 69 UJ
PCB-1254 3.9 U} 17U 5.9 U] 21 UJ 5.1UJ 280U 470 U 1200 U 69 UJ
PCB-1260 11 UJ 50U 17 UJ 60 U)J 15UJ 820U 470 U 69 UJ
PCB-1268 2.9 UJ 13U 4.4 U) 15 UJ 3.7 UJ 210U 470 U 69 UJ
1,1-Biphenyl 250 U) 3201 370 UJ 290 320 UJ 460 ) 470 U 1,400 U)
2,2-oxybis[1-chloropropane] [250 U)J 210 U 370 UJ 260 UJ 320 U) 180 U 470 U 1,400 U)
2,4,5-Trichlorophenol 260 UJ 230U 390 U) 270 U) 330 UJ 190 U 470 U 1,400 U)
2,4,6-Trichlorophenol 270 UJ 240 U 410 UJ 280 UJ 350 UJ 190 U 470U 1,400 U)
2,4-Dichlorophenol 250 UJ 210U 370 UJ 260 U) 320 U)J 180 UJ 470 U 1,400 UJ
2,4-Dimethylphenol 260 V) 230U 390 UJ 270 U) 330 UJ 190 U 940 U 2,700 UJ
2,4-Dinitrophenol 580 UJ 510U 880 UJ R 750 U)J 420U 4,700 U 5,900 UJ 14,000 UJ
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Tabi. .-1.continued Geosyntec®
corsuitants
Compound Name SD-0OD4C-02|SD-OD4N-05|SD-OD5C-01| SD-OD5C-02| SD-OD5S-01| SD-OD5S-05 | SD-ODCC-02|{SD-ODCN-01{ SD-ODCS-01
Depth (ft)|0.5 -2 6-8 0-0.5 0.5-2 0-0.5 6-8 0.5-2 0-0.5 0-0.5
2,4-Dinitrotoluene 260 UJ 220 U 390 UJ 270 UJ 330 UJ 180 U 470 U 590 U 1,400 UJ
2,6-Dinitrotoluene 270 UJ 240 U 410 UJ 280 UJ 350 UJ 190 U 470 U 590 U 1,400 UJ
2-Chloronaphthalene 210 UJ 180 U 310 UJ 210 UJ 260 UJ 150 U 470 U 590 U 1,400 UJ
2-Chlorophenol 180 UJ 160 U 270 UJ 190 UJ 230 UJ 130U 470 U 590 U 1,400 UJ
2-Methylnaphthalene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 85 96 U 120U 280 UJ
2-Methylphenol 220 UJ 190 U 330 UJ 220 UJ 280 UJ 150 U 470U 590 U 340 )
2-Nitroaniline 240 UJ 210U 360 UJ 250 UJ 310 UJ 170 U 2,400 U 3,000 U 7,100 UJ
2-Nitrophenol 200 UJ 170U 300 UJ 210 UJ 250 UJ 140U 470 U 590 U 1,400 UJ
3 & 4 Methylphenol 250 UJ 220 U 380 UJ 260 UJ 320 UJ 330) 560 590 U 2200 J
3,3-Dichlorobenzidine 580 UJ 510 U 880 UJ R R R R 1200 U 2700 UJ
3-Nitroaniline 230 UJ 200 U 350 UJ R 290 UJ 160 U 2,400 U 3,000 U 7,100 UJ
4,6-Dinitro-2-methylphenol 580 UJ 510 U 880 UJ R 750 UJ 420 UJ 2,400 U 3,000 UJ 7,100 UJ
4-Bromophenyl phenyl ether 240 UJ 210U 360 UJ 250 UJ 300 UJ 170 U 470 U 590 U 1,400 UJ
4-Chloro-3-methylphenol 240 U) 210U 360 UJ 250 UJ 310 UJ 170U 470 U 590 U 1,400 UJ
4-Chloroaniline 180 UJ 160 U 270 UJ R 230 UJ 130U 940 U 1,200 U 2,700 UJ
4-Chlorophenyl phenyl ether 220 UJ 190 U 330 UJ 230 UJ 280 UJ 160 U 470 U 590 U 1,400 UJ
4-Nitroaniline 280 UJ 250 U 430 UJ R 360 UJ 200 U 2,400 U 3,000 U 7,100 UJ
4-Nitrophenol 2,500 UJ 2,200 U 3,800 UJ R 3,200 UJ 1,800 U 2,400 U 3,000 U 7,100 UJ
Acenaphthene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 240 96 U 120U 280 UJ
Acenaphthylene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 49 ) 120U 430)
Acetophenone 230 UJ 200 U 350 UJ 240 UJ 300 UJ 450 J 470 U 590 U 1,400 UJ
Anthracene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 96 U 120U 280 UJ
Atrazine 260 UJ 230U 390 UJ 270 UJ 330 UJ 190 U 470 U 590 U 1,400 UJ
Benzaldehyde 340 UJ 630 510 UJ 580 J 430 UJ 1,700 230 590 U 1,200
Benzo[a]anthracene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 99 120U 280 UJ
Benzo[a]pyrene 41 U) 36U 62 UJ 43 UJ 53 UJ 29U 130 120U 280 UJ
Benzo[b]fluoranthene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 120 120 U 280 UJ
Benzol[g,h,i]perylene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 75 120U 280 UJ
Benzo[k]fluoranthene 69 UJ 60 U 100 UJ 71U) 88 UJ 49 U 110 120 U 280 UJ
Bis(2-chloroethoxy)methane |220 UJ 190 U 340 UJ 230 UJ 290 UJ 160 U 470 U 590 U 1,400 UJ
Bis(2-chloroethyl)ether 220 UJ 190 U 340 UJ 230 UJ 290 UJ 160 U 470 U 590 U 1,400 UJ
Bis(2-ethylhexyl) phthalate 210 UJ 180 U 3400 UJ 210 UJ 260 UJ 150 U 940 U 1,200 U 2,700 UJ
Butyl benzyl phthalate 190 UJ 160 U 280 UJ 200 UJ 240 UJ 130 U 470 U 590 U 1,400 UJ
Caprolactam 240 UJ 210U 360 UJ 250 UJ 310 UJ 170 U 470 U 590 U 1,400 UJ
Carbazole 230 UJ 200 U 350 UJ 240 UJ 290 UJ 160 U 470U 590 U 1,400 UJ
Chrysene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 130 120U 280 UJ
Dibenz(a,h)anthracene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 96 U 120U 280 UJ
Dibenzofuran 230 UJ 200 U 350 UJ 240 UJ 290 UJ 230 470 U 590 U 1,400 UJ
Diethyl phthalate 250 UJ 220U 380 UJ 260 UJ 320 UJ 180 U 470 U 590 U 1,400 UJ
Dimethyl phthalate 260 UJ 220 U 390 UJ 270 UJ 330 UJ 180 U 470 U 590 U 1,400 UJ
Di-n-butyl phthalate 580 UJ 510 U 880 UJ 610 UJ 750 UJ 420U 2,400 U 3,000 U 7,100 UJ
GA120302 Page 7 of 10 sediment..xlsm/all data




Tabl. . .-1. continued

Geosynmec®

consultants

Compound Name SD-OD4C-02|SD-OD4N-05|SD-OD5C-01| SD-OD5C-02| SD-OD5S-01| SD-OD5S-05|SD-ODCC-02|SD-ODCN-01{ SD-ODCS-01
Depth (ft)|0.5 - 2 6-8 0-0.5 0.5-2 0-0.5 6-8 0.5-2 0-0.5 0-0.5
Di-n-octyl phthalate 120 UJ 110U 190 UJ 130 UJ 160 UJ 88 U 470 U 590 U 1,400 UJ
Fluoranthene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 250 120U 150
Fluorene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 280 96 U 120U 280 UJ
Hexachlorobenzene 260 UJ 230U 390 UJ 270 UJ 330 UJ 190 U 470 U 590 U 1,400 UJ
Hexachlorobutadiene 230 UJ 200 U 350 UJ 240 UJ 300 UJ 170U 470 U 590 U 1,400 UJ
Hexachlorocyclopentadiene  |130 UJ 110U 190 UJ R 160 UJ 91U 940 U 1,200 U 2,700 UJ
Hexachloroethane 200 UJ 170 U 300 UJ 210 UJ 250 UJ 140 U 470 U 590 U 1,400 UJ
Indeno(1,2,3-cd]pyrene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U o7 ) 120U 280 UJ
Isophorone 240 UJ 210U 360 UJ 250 UJ 310 UJ 170 U 470 U 590 U 1,400 UJ
Naphthalene 160 110) 170) 240 U)J 140 UJ 460 160 120U 1,300
Nitrobenzene 230 UJ 200 U 340 UJ 240 UJ 290 UJ 160 U 470 U 590 U 1,400 UJ
N-Nitrosodi-n-propylamine 260 UJ 220U 390 UJ 270 UJ 330 UJ 180 U 470 U 590 U 1,400 UJ
N-Nitrosodiphenylamine 210 UJ 180 U 310 UJ 220 UJ 270 UJ 150 U 470 U 590 U 1,400 UJ
Pentachlorophenol 580 UJ 510 U 880 UJ 610 UJ 750 UJ 420 UJ 2,400 U 3,000 U 7,100 UJ
Phenanthrene 82 UJ 72U 120 UJ 86 UJ 110 UJ 260 130 120U 280
Phenol 220 UJ 190 U 340 UJ 230 UJ 290 UJ 360 110 590 U 5,900 J
Pyrene 110 UJ 98 U 170 UJ 120 UJ 140 UJ 81U 210 60 J 280 UJ
VOCs (ug/kg)
1,1,1-Trichloroethane 2.4 U) 19U 2.7 UJ 2.1U NA 110U 48U NA NA
1,1,2,2-Tetrachloroethane 6.5 UJ 52U 7.2 U) 5.8U NA 290 U 48U NA NA
1,1,2-Trichloro-1,2,2- 5.3 UJ 42U 5.9 UJ 47U NA 230U 48U NA NA
1,1,2-Trichloroethane 5.3U) 42U 5.9 UJ 47U NA 230U 48U NA NA
1,1-Dichloroethane 4.4 U) 36U 5U) 4U NA 200 U 48U NA NA
1,1-Dichloroethene 6.1 UJ 49U 6.8 UJ 5.4 U NA 270 U 4.8U NA NA
1,2,4-Trichlorobenzene 3.6 UJ 29U 4 U) 3.2U NA 160 U 4.8 U NA NA
1,2-Dibromo-3-Chloropropane |18 UJ 14 U 20 UJ 16 U NA 790 U 9.6 U NA NA
1,2-Dibromoethane 6.1 UJ 49 U 6.8 UJ 54U NA 270U 4.8 U NA NA
1,2-Dichlorobenzene 5.3 UJ 42U 5.9 UJ 4.7 U NA 230U 48U NA NA
1,2-Dichloroethane 4.4 U) 36U 5UJ 4U NA 200 U 48U NA NA
1,2-Dichloropropane 3.5UJ 2.8U 3.9UJ 3.1U NA 150 U 48U NA NA
1,3-Dichlorobenzene 6.5 UJ 5.2U 7.2 U) 5.8U NA 290 U 48U NA NA
1,4-Dichlorobenzene 3UJ 24U 3.3U) 2.7U NA 130 U 48U NA NA
2-Butanone 24 ) 23) 72) 8.6 U NA 460 ) 2.5 NA NA
2-Hexanone 13 UJ 11U 15 UJ 12U NA 590 U 24 U NA NA
4-Methyl-2-pentanone 17 UJ 14U 19 UJ 15U NA 750 U 24U NA NA
Acetone 130 130 240 180 NA 8700 35) NA NA
Benzene 3UJ 24U 3.3UJ 2B NA 1600 48U NA NA
Bromodichloromethane 39U 3ty 4.4U) 254 NA 170 U 48U NA NA
Bromoform 6.1UJ) 49U 6.8 UJ 54U NA 270U 48U NA NA
Bromomethane 6.1 UJ 49U 6.8 UJ 5.4U NA 270 U 4.8 U NA NA
Carbon disulfide 32) 13) 22) 7.4) NA 250 55 NA NA
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Tabi 1. continued _ : Geosynrec?

[NSTREIRHER kit

Compound Name SD-0D4C-02|SD-OD4N-05|SD-0OD5C-01|SD-0OD5C-02| SD-0OD55-01] SD-OD55-05|SD-ODCC-02|SD-ODCN-01| SD-ODCS-01
Depth (ft)]0.5 - 2 6-8 0-0.5 0.5-2 0-0.5 6-8 0.5-2 0-0.5 0-0.5
Carbon tetrachloride 3.4U) 2.7U 3.7 U 3U NA 150U 48U NA NA
Chlorobenzene 39Ul 3.1U 4.3 UJ 35U NA 300 48U NA NA
Chloroethane 11 UJ 8.7U 12 UJ 9.7 U NA 480 U 48U NA NA
Chloroform 4.4 \J) 36U 5U) 4y NA 200U 484U NA NA
Chloromethane 40 3.2U 45U) 3.6U NA 180 U 4.8 U NA NA
cis-1,2-Dichloroethene 5.7 U) 45U 6.3 U) 5U NA 250U 4.8V NA NA
cis-1,3-Dichloropropene 3.4 U) 27U 3.7U) 3U NA 150U 48U NA NA
Cyclohexane 5.3Ul 4.2 U 5.9 UJ 47U NA 230U 9.6 U NA NA
Dibromochloromethane 6.9 UJ 55U 7.7 UJ 6.1U NA 300U 48U NA NA
Dichlorodifluoromethane 3.8 U) 3U 4.2 U) 34U NA 170U 4.8U NA NA
Ethylbenzene 5.3 U} 42U 5.9 Ul 47U NA 230U 4.8U NA NA
Isopropylbenzene 7.7 U) 16.2U 8.6 UJ 7.9) NA 8900 48U NA NA
Methyl acetate 20 UJ 16U 23Uy - 7 j18u NA 2200 9.6 U NA NA
Methyl tert-butyl ether 4U) 3.2U 4.5 UJ 3.6U NA 180 U 9.6 U NA NA
Methylcyclohexane 3.5U) 2.8V 3.9U) 3.1V NA 300) 9.6 U NA NA
Methylene Chloride 4] 32U 4.4 U) 35U NA 180 U 48U NA NA
Styrene 3.8 UJ 3U 4.2 UJ 33U NA 170U 4.8 U NA NA
Tetrachloroethene 7.7 UJ 6.2U 8.6 U) 6.8U NA 340 U 4.8U NA NA
Toluene 3.4 U) 27U 3.8 UJ 3U NA 600 ) 48U NA NA
trans-1,2-Dichloroethene 25Ul 2 U 2.8UJ 23U NA 110U 48U NA NA
trans-1,3-Dichloropropene 3.5U) 2.8U 3.9UJ 3.1U NA 160U 48U NA NA
Trichloroethene 5.3 UJ 42U 5.9 Ul 4.7 U NA 230U 48U NA NA
Trichlorofluoromethane 4.8 UJ 39U 54U) ° 43U NA 210U 48U NA NA
Vinyl chloride 6.1UJ 49U 6.8 UJ 5.4U NA 270U 48U NA NA
Xylenes, Total 4.4 1) 3.6U 5U) a4y NA 200U 96U NA NA
Metals(mg[kg) .p:;_:_'_. R w' . M’ e N T oG R S E , . .. . N QT T -
Aluminum 34,000) 47,000 38,000 26,000 NA 32,000 3,600 1,700 12,000
Antimony 1.8 U 16U 2.6 UJ 1.8 UJ NA 13U 26U 35U 7.8 UJ
Arsenic 14§ 15 17 14} NA 14 16! 1) 134
Barium 36 56 43 31) NA 36 21 6.9 84 )
Beryllium 1.6 1.8 1.8} 1.4) NA 15 0.12) 0.08 ) 0.34)
Cadmium 0.33 UJ 0.29 U 0.5 UJ 0.34 UJ NA 0.24U 0.151} 0.87 U 0.711)
Calcium 5,800} 3,700 6,600 5,700) NA 6,500 4,900 23,000 12,000
Chromium 52 60 64) 48 ) NA 47 8 3.9 45 )
Cobalt 6.6 8.7 7.4) 5.6) NA 6.7 0.76 ) 0.38) 2.4
Copper 24 ) 57 271 37 NA 70 26 3.8] 68 )
Iron 29,000 ) 36,000 34,000 ) 27,000 NA 31,000 3,600 1,500 10,000
Lead 28 ) 32 31 29 NA 31 22 5.2 45 ]
Magnesium 9,100 6,400 11,000 7,000 ) NA 5,800 1,800 1,100 4,300 )
Manganese 330 460 440 ) 320 NA 350 45 38 230 )
Mercury 0.16J 0.18 0.15) 0.23) NA 0.07 1.4 0.016) 6.2)
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Tabl. .-1. continued Geosymec®
consultants
Compound Name SD-OD4C-02|SD-OD4N-05|SD-OD5C-01{ SD-OD5C-02{ SD-OD5S-01| SD-OD5S-05| SD-ODCC-02|SD-ODCN-01] SD-ODCS-01

Depth (ft){0.5 - 2 6-8 0-05 0:5-2 0-0.5 6-8 0.5 -2 0-05 0-05
Nickel 151 20 18) 23 ) NA 21 3.9 1.6) 14)
Potassium 4,800 3,600 6,000 4,200 NA 3,000 720 540 3,000
Selenium 3.3UJ 29U 5U) 3.4 U NA 24U 33U 44U 9.8 UJ
Silver 0.32 UJ 0.28 U 0.48 UJ 0.42) NA 9.1 13U 17U 3.9 UJ
Sodium 29,000 6,900 43,000 ) 18000) NA 3,100 6,100 3,000 16,000
Thallium 3.3UJ 29U 4.9 UJ 3.3 UJ NA 24U 33U 44U 9.8 UJ
Vanadium 70 85 79) 65J NA 72 9.2 6.3 21)
Zinc 110J 82 110)J 973 NA 58 140 25 220
Other (mg/kg)
Cyanide, Total 0.71U) 0.6 U 1.1U) 0.96) NA 1) 0.71U 0.87U 2UJ
Total Organic Carbon NA 72,000 60,000 55,000 35000J 77,000 38,000 4,000 110,000

Notes:

GA120302

U: not detected; J: estimated concentration; R: rejected after data validation; NA: not analyzed
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APPENDIX B

Analytical Results for Surface Water
Sampling




Table B-1. Analytical Results for Surface Water, Terry Creek OU1 RI/FS

Culvert Samples
SW-DCEB-01 | SW-DCEB-02 | SW-DCEB-03 | SW-DCEB-04 | SW-DCFL-01 | SW-DCFL-02 | SW-DCFL-03 | SW-DCFL-04
ebb tide, ebb tide, flood tide, flood tide,
ebb tide, ebb tide, filtered, wet junfiltered, flood tide, flood tide, filtered, wet |unfiltered,

Compound Name filtered unfiltered weather wet weather ({filtered unfiltered weather wet weather
Toxaphene (ug/L). R W, i s R . &
Method 1 {Technical] 0.53U 047U 0.48 U 0.46 U 052U
Method 2 (TAUC) 0.53U 047U 0.48U 0.46U 0.52U
Pesticides:(pg/L):s e ; i T T LT g
4,4-DDD 0.0068 U 0.0067 U 0.0068 U 0.0061 U 0.0062 U 0.006 U 0.0068 U
4,4-DDE 0.0081 U 0.0079 U 0.008 U 0.0072 U 0.0073 UJ 0.0071 U 0.008 U
4,4-DDT 0.01U 0.0059 U 0.01U 0.0091 U 0.0099 U 0.0092 U 0.009 U 0.01U
Aldrin 0.0074 U 0.0072 U 0.0073 U 0.0066 U 0.0071U 0.0067 U 0.0065 U 0.0073 U
alpha-BHC 0.006 U 0.0058 U 0.0059 U 0.0053 U 0.0058 U 0.0054 U 0.0053 U 0.0059 U
alpha-Chiordane 0.0063 U 0.0061U 0.0062 U 0.0056 U 0.0061 U 0.0057 UJ 0.0055 U 0.0063 U
beta-BHC 0.007 U 0.0069 U 0.007 U 0.0063 U 0.0068 U 0.0064 U 0.0062 U 0.007 U
delta-BHC 0.005U 0.0049 U 0.005U 0.0045U 0.0049 U 0.0046 U 0.0044 U 0.005U
Dieldrin 0.0096 U 0.0093 U 0.0095 U 0.0085U 0.0093 U 0.0087 UJ 0.0084 U 0.0095 U
Endosultan ! 0.0044 U 0.0043 U 0.0044 U 0.0039 U 0.0043 U 0.004 U 0.0039 U 0.0044 U
Endosultan Il 0.01UJ 0.01U) 0.01UV 0.0092 U 0.01UJ 0.0093 UJ 0.0091 U 0.01U
Endosulfan sulfate 0.0071 UJ 0.007 U} 0.0071 U 0.0064 U 0.0069 UJ 0.0065 UJ 0.0063 U 0.0071 U
Endrin 0.01UJ 0.0099 UJ 0.01U 0.0091 U 0.0099 UJ 0.0092 UJ 0.009 U 0.01U
Endrin aldehyde 0.017 U 0.016 U 0.017U 0.015U 0.016 U 0.015U 0.015U 0.017U
Endrin ketone 0.0088 U 0.0086 U 0.0087 U 0.0079 U 0.0086 U 0.008 U 0.0078 U 0.0088 U
gamma-BHC (Lindane) 0.0062 U 0.006 U 0.0061U 0.0055 U 0.006 U 0.0056 U 0.0055 U 0.0062 U
gamma-Chlordane 0.0054 U 0.0052 U 0.0053 U 0.0048 U 0.0052 U 0.0049 U 0.0047 U 0.0053 U
Heptachlor 0.0074 U 0.0072 U 0.0073 U 0.0066 U 0.0071U 0.0067 U 0.0065 U 0.0073 U
Heptachlor epoxide 0.0063U 0.0061U 0.0062 U 0.0056 U 0.0061U 0.0057 U 0.0055U 0.0063 U
Methoxychlor 0.014 U 0.013UV 0.014 U 0.012 U 0.013 U 0.012 U 0.012 U 0.014U
PCB-1016 0.075U 0.073U 0.074 U 0.067 U 0.072 U 0.068 U 0.066 U 0.074 U
PCB-1221 0.29U 0.29U 0.2 U 0.26U 0.29U 0.27U 0.26 U 0.29U
PCB-1232 0.12U 0.11U 0.11U 0.1U 0.11U 0.1U 0.1U 0.11U
PCB-1242 0.19U 0.18U 0.19U 0.17U 0.18U 0.17U 0.17U 0.19U
PCB-1248 0.38U 0.37U 0.37U 0.34U 0.37U 0.34U 0.33U 0.38U
PCB-1254 0.27U 0.27U 0.27U 0.24 U 0.27U 0.25U 0.24U 0.27U
PCB-1260 0.21U 0.2U 0.21U 0.19U 0.2U 0.19U 0.18 U 0.21U
PCB-1268 0.27U 0.27U 0.27U 0.24U 0.27 U 0.25U 0.27U
SVOCs (ng/L )i T R P T DU - 3 UL L
1,1-Biphenyl 0.095U 0.1U 0.1U 0.096 U 0.11U 01U . 0.096 U
2,2-oxybis[1-chioropropane] [0.095 U 0.1U 01U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
2,4,5-Trichlorophenol 0.11U 0.12U 0.12U 0.12U 0.13U 0.12U 0.11U 0.12U
2,4,6-Trichlorophenol 0.16 U 0.18U 0.17U 0.16 U 0.18 U 0.17U 0.16 U 0.16 U
2,4-Dichlorophenol 0.095U 0.1U 01U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
2,4-Dimethylphenol 0.65U 0.71U 0.7U 0.66 U 0.75U 0.71U 0.64U 0.67U
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Table . 1 Continued

Culvert Samples

SW-DCEB-01 | SW-DCEB-02 | SW-DCEB-03 | SW-DCEB-04 | SW-DCFL-01 | SW-DCFL-02 | SW-DCFL-03 | SW-DCFL-04
ebb tide, ebb tide, flood tide, flood tide,
ebb tide, ebb tide, filtered, wet Junfiltered, flood tide, flood tide, filtered, wet Junfiltered,
Compound Name filtered unfiltered weather wet weather |filtered unfiltered weather wet weather
2,4-Dinitrophenol 1U 1.1U 1.1U 1.1U 12U 1.1U 11U 11U
2,4-Dinitrotoluene 0.11U 0.12U 0.12U 0.12U 0.13U 0.12U 0.11U 0.12U
2,6-Dinitrotoluene 0.12U 0.13U 0.13U 0.13U 0.14U 0.13U 0.12U 0.13U
2-Chloronaphthalene 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
2-Chiorophenol 0.11U 0.12U 0.12U 0.12U 0.13U 0.12U 0.11U 0.12U
2-Methylnaphthalene 0.095U 0.1U 0.1U 0.096 U 0.11V 01U 0.092 U 0.096 U
2-Methylphenol 0.7U 0.76 U 0.75U 0.71U 08U 0.76 U 0.68U 0.71 U
2-Nitroaniline 0.15U 0.17U 0.16 U 0.15U 0.17U 0.16U 015U 0.15U
2-Nitrophenol 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1V 0.092 U 0.096 U
3 & 4 Methylphenol 0.62U 0.68 U 0.67U 0.64U 0.72U 0.68 U 0.61U 0.64U
3,3"-Dichlorobenzidine 2U 19U 1.8U 19U
3,3-Dichlorobenzidine 19U 21U 2.2U R
3-Nitroaniline 0.15U 0.17U 0.16 U 0.15U 0.17U R 0.15U 0.15U
4,6-Dinitro-2-methylphenol [0.12 U 0.13 U 0.13U 0.13U 0.14U 0.13U 0.12U 0.13U
4-Bromophenyl phenyl ether [0.11U 0.12U 0.12U 0.12U 0.13U 0.12U 0.11U 0.12U
4-Chloro-3-methylphenol 0.11uU 0.12U 0.12U 0.12 U 0.13U 0.12U 011U 0.12U
4-Chloroaniline 0.34U 0.37U 0.36U 0.35U 0.39U R 0.33U 035U
Z-Chlorophenyl phenyl ether |0.095 U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
4-Nitroaniline 0.47 U 0.52U 0.51U 0.48U 0.54 U R 0.46 U 0.48 U
4-Nitrophenol 0.47 U 0.52U 0.51U 0.48 U 0.54 U 0.51U 0.46 U 0.48 U
Acenaphthene 0.095 U 0.1U 0.1uU 0.096 U 0.11U 0.1U 0.092U 0.096 U
Acenaphthylene 0.095U 0.1V 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Acetophenone 0.95U 0.39]) 0.11) 0.11) 11U 01U 0.092 U 0.096 U
Anthracene 0.095U 0.1U 01U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Atrazine 0.33U 0.36U 0.35U 0.34U 0.38U 0.36 U 0.32U 0.34U
Benzaldehyde 0.095U 0.19) 0.4) 0.43) 0.11U 01U 0.092 U 0.096 U
Benzolajanthracene 0.095U 0.1V 01U 0.096 U 0.11U 0.1U 0.092U 0.096 U
Benzola]pyrene 0.095 0 01U 01U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Benzolb]fluoranthene 0.095U 0.1U 0.1U 0.096 U 0.1TU 0.1U 0.092U 0.056 U
Benzo[g,h,Jperylene 0.095U 0.1U 0.1V 0.096 U 0.11U 01U 0.092 U 0.096 U
Benzotik]fluoranthene 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
Bis[2-chloroethoxy)methane j0.095 U 0.1U 0.1V 0.096 U 0.11U 0.1V 0.092 U 0.096 U
Bis(2-chloroethyl)ether 0.095U 0.1V 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Bis(2-ethylhexyl) phthalate  |0.61 U 0.66U 0650 062U 0.70 066U 0.50U 0620
Butyl benzyl phthalate 0110 0.120 0.120 0.120 0130 0.120 0110 0.120
Caprolactam 0.12U 0.13U 24 0.13U 0.181) 0.13U 0.21) 0.15)
Carbazole 0.095 U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Chrysene 0.043U 0.046 U 0.046 U 0.043U 0.049 U 0.046 U 0.042U 0.043 U
Dibenz(a,h)anthracene 0.095U 01U 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Dibenzofuran 0.095 U 0.1u 01U 0.096 U 0.11U 0.1U 0.092 v 0.096 U
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Table -1 Continued

Culvert Samples

SW-DCEB-01 | SW-DCEB-02 | SW-DCEB-03 | SW-DCEB-04 | SW-DCFL-01 | SW-DCFL-02 | SW-DCFL-03 | SW-DCFL-04
ebb tide, ebb tide, flood tide, flood tide,
ebb tide, ebb tide, filtered, wet |unfiltered, flood tide, flood tide, filtered, wet [|unfiltered,
Compound Name filtered unfiltered weather wet weather |[filtered unfiltered weather wet weather
Diethyl phthalate 0.12) 0.11U 0.11U 0.11U 0.12U 0.11U 0.1U 0.11U
Dimethyl phthalate 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
Di-n-butyl phthalate 0.37U 04U 0.39U 0.38U 0.42U 0.4U 0.36 U 0.38 U
Di-n-octyl phthalate 0.16 U 0.18U 0.17U 0.16 U 0.18U 0.17U 0.16 U 0.16 U
Fluoranthene 0.095 U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
Fluorene 0.095 U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Hexachlorobenzene 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
Hexachlorobutadiene 0.095U 0.1U 0.1U 0.096 U 0.11U a1y 0.092 U 0.096 U
Hexachlorocyclopentadiene (0.47 U 0.52U 0.51U 0.48 U 0.54 U 051U 0.46 U 0.48 U
Hexachloroethane 0.47U 0.52U 0.51U 0.48 U 0.54U 0.51U 0.46 U 0.48U
Indeno[1,2,3-cd]pyrene 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
Isophorone 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
Naphthalene 0.095 U 0.1U 0.1U 0.3 0.11U 0.1U 0.092U 0.096 U
Nitrobenzene 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
N-Nitrosodi-n-propylamine [0.12 U 0.13U 0.13U 0.13U 0.14U 0.13U 012U 0.13U
N-Nitrosodiphenylamine 0.35U 0.38 U 0.37U 0.36 U 0.4U 0.38U 0.34U 0.36 U
Pentachlorophenol 0.38U 0.41U 0.4U 0.38U 0.44 U 0.41U 0.370 0.39U
Phenanthrene 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092U 0.096 U
Phenol 0.12U 0.13U 0.13U 0.13U 0.14U 0.13U 0.12U 0.13U
Pyrene 0.095U 0.1U 0.1U 0.096 U 0.11U 0.1U 0.092 U 0.096 U
VOCs (pg/L)_
1,1,1-Trichloroethane NA 05U NA 0.5U NA 05U NA NA
1,1,2,2-Tetrachloroethane  [NA 0.18U NA 0.18U NA 0.18U NA NA
1,1,2-Trichloro-1,2,2- NA 0.5U NA 0.5U NA 05U NA NA
1,1,2-Trichloroethane NA 013U NA 013U NA 0.13U NA NA
1,1-Dichloroethane NA 0.25U NA 025U NA 0.25U NA NA
1,1-Dichloroethene NA 0.11U NA 0.11U NA 0.11U NA NA
1,2,4-Trichlorobenzene NA 0.25U NA 0.25U NA 0.25U NA NA
1,2-Dibromo-3- NA 0.44U NA 0.44U NA 0.44 UJ NA NA
1,2-Dibromoethane NA 0.25U NA 0.25U NA 0.25U NA NA
1,2-Dichlorobenzene NA 0.21U NA 0.21U NA 0.21U NA NA
1,2-Dichloroethane NA 0.1U NA 0.1U NA 0.1U NA NA
1,2-Dichloropropane NA 0.13U NA 0.13U NA 0.13U NA NA
1,3-Dichlorobenzene NA 0.25U NA 0.25U NA 0.25U NA NA
1,4-Dichlorobenzene NA 0.28U NA 0.28 U NA 0.28 U NA NA
2-Butanone NA 1U NA A58 NA 10 NA NA
2-Hexanone NA 1U NA 1U NA 85 NA NA
4-Methyl-2-pentanone NA 1U NA 1U NA 1U NA NA
Acetone NA 6.1) NA 5U NA SU NA NA
Benzene NA 0.53] NA 0.25U NA 0.25U NA NA
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Table u-1 Continued

Culvert Samples

SW-DCFL-03

SW-DCEB-01 | SW-DCEB-02 | SW-DCEB-03 | SW-DCEB-04 | SW-DCFL-01 | SW-DCFL-02 SW-DCFL-04
ebb tide, ebb tide, flood tide, flood tide,
ebb tide, ebb tide, filtered, wet |unfiltered, flood tide, flood tide, filtered, wet [unfiltered,
Compound Name filtered unfiltered weather wet weather lfiltered unfiltered weather wet weather
Bromodichloromethane NA 0.25U NA 0.25U NA 0.25U NA NA
Bromotform NA 0.5U NA 05U NA 0.5UJ NA NA
Bromomethane NA 0.8U NA 0.8U NA 0.8U NA NA
Carbon disultide NA 0.6U NA 0.6U NA 0.6U NA NA
Carbon tetrachloride NA 9 NA 0.66] NA 0.5U! NA NA
Chlorobenzene NA 0.78 ) NA 0.25U NA 0.25U NA NA
Chloroethane NA 1U NA 1u NA 10 NA NA
Chlorotorm NA 3.3 NA 0.39J NA 0.14U NA NA
Chloromethane NA 0.33U NA - 0.33U NA 0.33U NA NA
cis-1,2-Dichloroethene NA 0.15U NA 0.15U NA 0.15U NA NA
cis-1,3-Dichloropropene NA 0.11U NA 0.11U NA 0.11U NA NA
Cyclohexane NA 025U NA 0.25U NA 025U NA NA
Dibromochloromethane NA 0.1U NA 0.1V NA 0.1UJ NA NA
Dichlorodifluoromethane NA 0.25U NA 0.25U NA 0.25U NA NA
Ethylbenzene NA 23 NA 0.4} NA 0.11U NA NA
Isopropylbenzene NA 0.911J NA 0.16 NA 0.1U NA NA
Methylacetate NA 0.19U NA 0.19U NA 0.19U NA NA
Methyl tert-butyl ether NA 02U NA 0.2U NA 02U NA NA
Methylcyclohexane NA 01U NA 0.1U NA 0.1U NA NA
Methylene Chloride NA 1U NA 1U NA 1U NA NA
Styrene NA 0.11u NA 0.11U NA 0.11U NA NA
Tetrachloroethene NA 0.15U NA 0.2) NA 0.15U NA NA
Toluene NA 0.33) NA 0.33U NA 0.33U NA NA
trans-1,2-Dichloroethene NA 0.2U NA 0.2U NA 0.20 NA NA
trans-1,3-Dichloropropene [NA 0.21U NA 0.21U NA 0.21U NA NA
Trichloroethene NA 0.13U NA 0.13U NA 0.13U NA NA
Trichlorofluoromethane NA 0.25U NA 0.25U NA 0.25U NA NA
Vinyl chloride 0.18 U NA 0.18U NA 0.18U NA NA
Xylenes, Total 16 NA 2.5 NA 0.2U NA NA
Metals (mg/L): EUE _ S S ihen o S
Aluminum 0.11 NA 1.4 0.05U 0.89 0.05U 1.2
Antimony 0.002U NA 0.004 U 0.004 U 0.004 U 0.004 U 0.008 U
Arsenic 0.0037 NA 0.0057 0.0025 0.0031) 0.0026 0.0034
Barium 0.086 0.088 NA 0.057 0.028 0.032 0.023 0.028
Beryllium 0.00015 U 0.00015 U NA 0.0006 U 0.0003 U 0.00015U 0.00015 U 0.0006 U
Cadmium 0.00013 U 0.00013 U NA 0.00026 U 0.00026 U 0.00026 U 0.00026 U 0.00052 U
Calcium 84 84 NA 390 310 320 350 340
Chromium 0.0025 U 0.0025 U NA 0.0025 U 0.0025 U 0.005 U 0.0025U 0.0025U
Cobalt 0.0005 U 0.0005 U NA 0.0011 0.0014 0.0012 0.00081 0.0011
Copper 0.0011 U 0.0012) NA 0.0015J 0.0011 U 0.0022 U 0.0011U 0.0011 U
GA120302 Page 4 of 10

Geosynrec®

consuilams

SW.xlsx/all data



Table . 1'Continued

Culvert Samples

SW-DCEB-01 | SW-DCEB-02 | SW-DCEB-03 | SW-DCEB-04 | SW-DCFL-01 | SW-DCFL-02 | SW-DCFL-03 | SW-DCFL-04
ebb tide, ebb tide, flood tide, flood tide,
ebb tide, ebb tide, filtered, wet |unfiltered, flood tide, flood tide, filtered, wet [unfiltered,
Compound Name filtered unfiltered weather wet weather [filtered unfiltered weather wet weather

Iron 0.044 U 0.17 NA 0.94 0.044 U 0.54 0.044 U 0.85
Lead 0.0021 0.0005 U NA 0.001) 0.0005U 0.0005U 0.0005U 0.00078
Magnesium 52 54 NA 1,100 1,100 1,100 1,200 1,000
Manganese 0.035 0.037 NA 0.21 0.099 0.14 0.091 0.12
Mercury 0.000091 U [0.000091U [NA 0.000091 U [0.000091 U [0.000091U [0.000091U [0.000091U
Nickel 0.002 U 0.002U NA 0.002U 0.002U 0.004 U 0.002U 0.002U
Potassium 9.6 10 NA 390 340 370 350 340
Selenium 0.0011 U 0.0011U NA 0.0022 y 0.0022 U 0.0022 U 0.0011} 0.0022 U
Silver 0.00018 U 0.00018 U NA 0.00036 U 0.00036 U 0.00036 U 0.00036U 0.00072 U
Sodium 210 230 NA 9,300 8,200 8,300 9,700 9,000
Thallium 0.00025 U 0.00025U NA 0.0005 U 0.00025 U 0.00025U 0.00025 U 0.00025 U
Vanadium 0.0041J 0.00451) NA 0.0074 ) 0.0039 ) 0.0064 U 0.0048 )] 0.0074)
Zinc 0.0084 U 0.0099J NA 0.0251) 0.014) 0.017 U 0.015] 0.017])
Cyanide, Total 0.005 U 0.005U NA 0.005U 0.006 0.005U 0.013 0.0065 )
Total Suspended Solids NA 5.5 NA 43 NA 30 NA 31

NOTES:

GA120302

U: not detected; J: estimated concentration; R: rejected after data analysis
NA: not analyzed
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Table . . Continued

Mouth Samples
SW-DMEB-01 |SW-DMEB-02 |SW-DMEB-03 |SW-DMEB-04 |SW-DMFL-01 [SW-DMFL-02
ebb tide, ebb tide,
ebb tide, ebb tide, {filtered, wet |unfiltered, flood tide, flood tide,
Compound Name filtered unfiltered weather wet weather |filtered unfiltered
; e ey it s . o
0.24 U 0.47U 0.54 U 05U 0.47U 0.51U
Method 2 (TAUC) 0.51U 0.47 U 0.54 U 0.51U
Pesticides {pg/t) R et g -
4,4-DDD 0.0066 U 0.0061 U 0.0071U 0.0065 U 0.0061 U 0.0066 U
4,4-DDE 0.0078 U 0.0072 U 0.0084 U 0.0077 U 0.0072 U 0.0078 U
4,4-DDT 0.0098 U 0.009U 0.011U 0.0097 U 0.0091 U 0.0098 U
Aldrin 0.0071 U 0.0065 U 0.0076 U 0.007 U 0.0065 U 0.0071 U
alpha-BHC 0.0058 U 0.0053 U 0.0062 U 0.0057 U 0.0053 U 0.0058 U
alpha-Chlordane 0.0061 U 0.0056 U 0.0065U 0.006 U 0.0056 U 0.0061 U
eta-BHC 0.0068 U 0.0062 U 0.0073U 0.0067 U 0.0063 U 0.0068 U
elta-BHC 0.0049 U 0.0045U 0.0052U 0.0048'U 0.0045 U 0.0049 U
Dieldrin 0.0092 U 0.0085U 0.0099 U 0.0091 U 0.0085 U 0.0092 U
Endosulfani 0.0043 U 0.0039 U 0.0046 U 0.0042 U 0.0033 U 0.0043 U
EndosulfanTl 0.0099 UJ 0.0091 UJ 0.011U 0.0098 U 0.0092 U) 0.0099 UJ
Endosulfan sulfate 0.0069 UJ 0.0063 UJ 0.0074 U 0.0068 U 0.0064 U)J 0.0069 UJ
Endrin 0.0098 U} 0.009 UJ 0.011U 0.0097 U 0.0091 U} 0.0098 UJ
Endrin aldehyde 0.016 U 0.015U 0.017 U 0.016 U 0.015U 0.016 U
Endrin ketone 0.0085 U 0.0078 U 0.0091 U 0.0084 U 0.0079°U 0.0085 U
gamma-BHC {Lindane) 0.006 U 0.0055 U 0.0064 U 0.0059 U 0.0055 U 0.006 U
gamma-Chlordane 0.0052 U 0.0048 U 0.0056 U 0.0051U 0.0048 U 0.0052 U
Heptachlor 0.0071 U 0.0065 U 0.0076 U 0.007 U 0.0065 U 0.0071 U
Heptachlor epoxide 0.0061 U 0.0056 U 0.0065U 0.006 U 0.0056 U 0.0061U
Methoxychlor 0.013U 0.012U 0.014U 0.013 U 0.012U 0.013 U
PCB-1016 0.072 U 0.066 U 0.077U 0.071U 0.066 U 0.072 U
PCB-1221 0.28 U 0.26U 03U 0.28U 0.26 U 0.28 U
PCB-1232 0.11U 0.1U 0.12U 0.11U 0.1uU 0.11U
PCB-1242 0.18U 0.17U 0.2U 0.18U 0.17U 0.18U
PCB-1248 0.36 U 0.34U 0.39 U 0.36U 0.34U 0.37U
PCB-1254 0.26 U 0.24U 0.28U 0.26U 0.24 U 0.26 U
PCB-1260 0.2U .[0.19 U 0.22U 0.2U 0.19U 02U
PCB-1268 0.26 U 0.24 U 0.28U 0.26U 0.24U 0.26 U
SVOCs (ug/L)% - ' RS T -
1,1-Biphenyl ] 0.1U 01U 0.11U 0.093 U 01U
2,2-oxybis[1-chloropropane] {0.1 U 0.1U 0.1U 0.11U 0.093 U 0.1v
2,4,5-Trichlorophenol 0.12U 0.12U 0.12U 0.13U 0.11U 0.13U
2,4,6-Trichlorophenol 0.17U 0.18 U 0.17U 0.19U 0.16 U 0.18U
2,4-Dichlorophenol - 0.1U 0.1U 0.1U 0.11U 0.093 U 01U
2,4-Dimethylphenol 0.71U 0.72U 0.71U 0.77U 0.64 U 0.72 U
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J
Table b-+ Continued

Mouth Samples

SW-DMEB-01 |SW-DMEB-02 |[SW-DMEB-03 |SW-DMEB-04 [SW-DMFL-01 |SW-DMFL-02
ebb tide, ebb tide,
ebb tide, ebb tide, filtered, wet |unfiltered, flood tide, flood tide,
Compound Name filtered unfiltered weather wet weather |[filtered unfiltered
2,4-Dinitrophenol 110 1.1U 1.1 1.2U 1U 1.2U
2,4-Dinitrotoluene 0.12U 0.12U 0.12U 0.13U 0.11U 013U
2,6-Dinitrotoluene 0.13U 0.14 U 0.13U 0.14U 0.12U 0.14U
2-Chloronaphthalene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
2-Chlorophenol 0.12U 0.12 U 0,129 0.13U 0.11U 0.13U
2-Methylnaphthalene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
2-Methylphenol 0.76 U 0.77U 0.76 U 0.82U 0.69 U 0.78 U
2-Nitroaniline 0.16 U IiU 0.16 U 0.18U 0.15U 0.17U
2-Nitrophenol 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
3 & 4 Methylphenol 0.68 U 0.69U 0.67U 0.73U 0.62U 0.69 U
3,3"-Dichlorobenzidine 2U 2.2U
3,3-Dichlorobenzidine 20 210 19U 20U
3-Nitroaniline 0.16 U 0.17U 0.16 U 0.18U 0.15U 01721
4,6-Dinitro-2-methylphenol [0.13 U 0.14U 0.13U 0.14U 0.12U 0.14 U
4-Bromophenyl phenyl ether(0.12 U 0.12U 0.12U 0.13U 0.11U 0.13U
4-Chloro-3-methylphenol 0.12U 0.12U 0.12U 0.13U 0.11U 0.13U
4-Chloroaniline 0.37U 0.37U 0.37U 04U 0.34 U 0.38U
4-Chlorophenyl phenyl ether [0.1 U 0.1U 0.1U 0.11U 0.093 U 0.1U
4-Nitroaniline 0.51U 0.52U 0.51U 0.56 U 0.47 U 0.52 U
4-Nitrophenol 0.51U 0.52U 0.51U 0.56 U 0.47U 0.52U
Acenaphthene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Acenaphthylene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Acetophenone 1U 1U 0.1U 0.11U 0.093 U iv
Anthracene 0.1U 0.1U 0.1V 0.11U 0.093 U 0.1U
Atrazine 0.36 U 0.36 U 0.36U 0.39U 0.33U 0.37U
Benzaldehyde 0.1U 0.1U (VERE) 0.11U 0.093 U 0.1U
Benzo[a]anthracene 0.1U 0.1U 0.1U 0.11U 0.093 U Ty
Benzo[a]pyrene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Benzo[b]fluoranthene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Benzo[g,h,ilperylene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Benzo[k]fluoranthene 0.1U 0.1U O 0.11U 0.093 U 0.1U
Bis(2-chloroethoxy)methane [0.1 U 0.1U 0.1U 0.11U 0.093 U 0.1U
Bis(2-chloroethyl)jether 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Bis(2-ethylhexyl) phthalate [0.66 U 0.67U 0.65U 0.71U 0.6U 0.67 U
Butyl benzyl phthalate 0.12U 0.12U 0.12U 0.13U 0.11U 0.13U
Caprolactam 0.25) 0.14 U 0.2) 0.19) 0.12 U 0.14 U
Carbazole 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Chrysene 0.046 U 0.047 U 0.046 U 0.05U 0.042 U 0.047 U
Dibenz(a,h)anthracene 0.1U 010 0.1U 0.11U 0.093 U 0.1U
Dibenzofuran 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
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Table _ ;"Continued

Cieosyne

Mouth Samples

SW-DMEB-01[SW-DMEB-02 |SW-DMEB-03 |SW-DMEB-04 |SW-DMFL-01 |SW-DMFL-02
ebb tide, ebb tide,
ebb tide, ebb tide, filtered, wet (unfiltered, flood tide, flood tide,
Compound Name filtered unfiltered weather wet weather {filtered unfiltered
Diethy! phthalate 0.11) 0.11U 0.11U 0.12 U 0.1U 0.12U
Dimethyl phthalate 0.1U 0.1U 0.1V 0.11U 0.093U 0.1U
Di-n-buty! phthalate 0.4U 041U 0.4U 0.43U 0.36U 0.41U
Di-n-octyl phthalate 0.17U 0.18U 0.17U 0.19U 0.16 U 0.18 U
Fluoranthene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Fluorene 0.1U 0.1U 0.1U 0.11U 0.093U 0.1U
Hexachlorobenzene 0.1U 0.1V 0.1y 0.11U 0.093 U 01U
Hexachlorobutadiene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Hexachlorocyclopentadiene |0.51 U 0.52 U 0.51U 0.56 U 0.47U 0.52U
Hexachloroethane 051U 0.52U 0.51U 0.56U 0.47U 0.52U
Indeno[1,2,3-cd}pyrene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Isophorone 0.1U 0.1V 0.1U 0.11U 0.093 U 0.1U
Naphthalene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
Nitrobenzene 0.1U 0.1U 0.1U 0.11U 0.093 U 0.1U
N-Nitrosodi-n-propylamine [0.13'U 0.14U 0.13U 0.14V 0.12U 0.14U
N-Nitrosodiphenylamine 0.38U 0.38U 0.38U 041U 0.35U 0.394
Pentachlorophenol 0.41U 0.42U 0.41U 0.44U 0.37U 042U
Phenanthrene 0.1U 0.1U 0.1U 0.11U 0.093 U 01U
Phenol 0.13U 0.14U 0.13U 0.14U 0.12 U 0.14 U
Pyrene 0.1U 0.1U 0.11U 0.093 U 0.1U
%ﬁs‘(ﬂﬂl) —— — - L e —
1,1,1-Trichloroethane NA 05U NA NA 0.5U
1,1,2,2-Tetrachloroethane  [NA 0.18U NA NA 0.18U
1,1,2-Trichloro-1,2,2- NA 05U NA NA 05U
1,1,2-Trichloroethane NA 0.13U NA NA 0.13U
1,1-Dichloroethane NA 0.25U NA NA 0.25U
1,1-Dichloroethene NA 0.11U NA NA 0.11U
1,2,4-Trichlorobenzene NA - "10.25U NA NA 0.25U
1,2-Dibromo-3- NA 0.44 U NA NA 0.44 U
1,2-Dibromoethane NA 0.25U NA NA 0.25U
1,2-Dichlorobenzene NA 0.21U NA NA 0.21U
1,2-Dichloroethane NA 01U NA NA 0.1U
1,2-Dichloropropane NA 0.13U NA NA 0.13U
1,3-Dichlorobenzene NA 0.25U NA NA 0.25U .
1,4-Dichlorobenzene NA 0.28 U NA NA 0.28U
2-Butanone NA 1U NA NA 1U
2-Hexanone NA 1U NA NA 1U
4-Methyl-2-pentanone NA 1U NA NA 1U
Acetone NA 5U NA NA 5U)
Benzene NA 0.25U NA NA 0.25U
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Table . Continued

Mouth Samples

SW-DMEB-01 [SW-DMEB-02 [SW-DMEB-03 |SW-DMEB-04 |SW-DMFL-01 |SW-DMFL-02
ebb tide, ebb tide,
ebb tide, ebbh tide, filtered, wet |unfiltered, flood tide, flood tide,

Compound Name filtered unfiltered weather wet weather |filtered unfiltered
Bromodichloromethane NA 0.25U NA NA NA 0.25U
Bromoform NA 05U NA NA NA 05U
Bromomethane NA 0.8U NA NA NA 0.8U
Carbon disulfide NA 0.6U NA NA NA 0.6 U
Carbon tetrachloride NA 0.5U NA NA NA 05U
Chlorobenzene NA 0.25U NA NA NA 0.25U
Chloroethane NA 1U NA NA NA 1U
Chloroform NA 0.14U NA NA NA 0.14U
Chloromethane NA 0.33U NA NA NA 0.33U
cis-1,2-Dichloroethene NA 0.15U NA NA NA 0.15U
cis-1,3-Dichloropropene NA 0.11V NA NA NA 0.11U
Cyclohexane NA 0.25U NA NA NA 0.25U
Dibromochloromethane NA 0.1U NA NA NA 0.1U
Dichlorodifluoromethane NA 0.25U NA NA NA 0.25U
Ethylbenzene NA 0.11U NA NA NA 0.11U
Isopropylbenzene NA 0.1U NA NA NA 0.1U
Methyl acetate NA 0.19U NA NA NA 0.19U
Methy! tert-butyl ether NA 02U NA NA NA 02U
Methylcyclohexane NA 0.1U NA NA NA 0.1U
Methylene Chloride NA 1U NA NA NA 1U
Styrene NA 0.11U NA NA NA 0.11U
Tetrachloroethene NA 0.15U NA NA NA 0.15U
Toluene NA 0.33U NA NA NA 0.33U
trans-1,2-Dichloroethene NA 0.2U NA NA NA - 0.2U
trans-1,3-Dichloropropene [NA 0.21U NA NA NA 0.21U
Trichloroethene NA 0.13U NA NA NA 0.13U
Trichlorofluoromethane NA 0.25U NA NA NA 0.25U
Vinyl chloride NA 0.18U NA NA NA 0.18U
Xylenes, Total NA 02U NA NA NA 0.2
Metals,(mg/L)..; R et il B T T
Aluminum 0.05U 2 0.05U 1.4 0.05U 0.0029
Antimony 0.002 U 0.01U 0.004 U 0.008 U 0.004 U 0.004 U
Arsenic 0.0028 0.0032 0.0027 0.0031) 0.0024 } 0.0029J
Barium 0.033 0.039 0.016 0.018} 0.029 0.03
Beryllium 0.0003 U 0.0003 U 0.0006 U 0.0006 U 0.0003 U 0.00015U
Cadmium 0.00017) 0.00065U 0.00026 U 0.00052 U 0.00026 U 0.00026 U
Calcium 310 280 390 370 310 310
Chromium 0.0025 U 0.0034) 0.0025 U 0.005U 0.0025U 0.0026)
Cobalt 0.00086 0.0015 0.00075 0.00092 ) 0.0012 0.0013
Copper 0.0011 U 0.0012) 0.0011U 0.0022 U 0.0011 U 0.0011U
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Table . ( Continued

Mouth Samples

Geosymec?

cnnsyiiants

SW-DMEB-01|SW-DMEB-02 [SW-DMEB-03 |SW-DMEB-04 [SW-DMFL-01 |SW-DMFL-02
ebb tide, ebb tide,
ebb tide, ebb tide, filtered, wet |unfiltered, flood tide, flood tide,

Compound Name filtered unfiltered weather wet weather {filtered unfiltered
Iron 0.044 U 1.3 0.044 U 0.96 0.044 U 1
Lead 0.0005 U 0.0015U 0.0005 U 0.001U 0.0015 U 0.0015 U
Magnesium 980 940 1,200 1,100 1,100 .|1,100
Manganese 0.095 0.12 0.0091 0.034 10.13 0.15
Mercury 0.000091 U [0.000091U |0.000091U ]0.00012} 0.000091 U ]0.000091 U
Nickel 0.002 U 0.002U 0.002U 0.004 U 0.002 U 0.0025J
Potassium 330 300 390 360 350 340
Selenium 0.0022 U 0.0011 U 0.0044 U 0.0044 U 0.0022 U 0.0022 U
Silver 0.00018 U 0.0009 U 0.00036 U 0.00072 U 0.00036 U 0.00036 U
Sodium 8,000 7,800 10,000 9,300 8,800 8,700
Thallium 0.00025 U 0.00025U 0.00025 U 0.0005 U 0.00025 U 0.00025 U
Vanadium 0.0042) 0.0083J 0.0044J 0.013U 0.0042) 0.0078 )
Zinc 0.0131 0.017U 0.015) 0.034U 0.014] 0.0191 SW-DCSH-05 | SW-DCSL-06 [ SW-DMSH-05| SW-DMSL-06

high slack in [low slackin  [high slack in |low slackin

Cyanide, Total 0.0062) 0.005U 0.0094 ) 0.008) 0.005 U 0.005 U culvert culvert mouth mouth
Total Suspended Solids NA 29 NA 43 NA 37 24 SuU 48 44

GA120302

Page 10 of 10

SW.xlsx/all data



APPENDIX C

Analytical Results for Sediment Pore Water
Sampling



Geosyntec®

consuiniits
Table C-1. Analytical Results for Pore Water Samples, Terry Creek OU1 RI/FS
PW-ODPO-01 PW-0DPO-02 PW-0ODPR-01 PW-ODPR-02
Compound Name dissolved total dissolved total

Toxaphene:(yg/L) - & =~ * ' ' . o
Method 1 (Technical) 2.3} 9.5U 0.49U 0.49U
Method 2 (TAUC) 8.8 17 0.49U 0.49U
Pesticides/PCBs {ug/L)- S ] © . T
4,4-DDD 0.13U 0.12 U 0.0063 U 0.0064 U
4,4-DDE 0.15U 0.15U 0.0075U 0.0076 U
4,4-DDT 0.19U 0.18 U 0.0094 U 0.0095 U
Aldrin 0.14U 0.13U 0.0068 U 0.0069 U
alpha-BHC 0.11U 0.11U 0.0056 U 0.0056 U
alpha-Chlordane 0.12 U 0.11U 0.0058 U 0.0059 U
beta-BHC 0.13U 0.13U 0.0065 U 0.0066 U
delta-BHC 0.093U 0.091 U 0.0047 U 0.0047 U
Dieldrin 0.18U 0.17U 0.0089 U 0.0089 U
Endosulfan | 0.082 U 0.08 U 0.0041 U 0.0041 U
Endosulfan Il 0.19U 0.19U 0.0095 U 0.0096 U
Endosulfan sulfate 0.13U 0.13 U 0.0066 U 0.0067 U
Endrin 0.19 U 0.18 U 0.0094 U 0.0095 U
Endrin aldehyde 0.31U 0.3U 0.016 U 0.016 U
Endrin ketone 0.16 U 0.16 U 0.0082 U 0.0083 U
gamma-BHC (Lindane) 0.11U 0.11 U 0.0057 U 0.0058 U
gamma-Chlordane 0.099 U 0.097 U 0.005 U 0.005 U
Heptachlor 0.14U 0.13U 0.0068 U 0.0069 U
Heptachlor epoxide 0.12U 011U 0.0058 U 0.0059 U
Methoxychlor 0.25U 0.25U 0.013 U 0.013U
PCB-1016 0.069 U 1.3U 0.069 U 0.07 U
PCB-1221 0.27U 53U 0.27U 0.28 U
PCB-1232 0.11U 21U 0.11U 0.11 U
PCB-1242 0.18 U 3.4V 0.18U 0:18 U
PCB-1248 0.35U 6.8U 0.35U 0.35U
PCB-1254 0.25U 49U 0.25U 0.26 U
PCB-1260 0.19U 3.8U 0.19U 0.2U
PCB-1268 0.25U 49U 0.25U
SVOCs (ug/b). . i3 e e R o
1,1-Biphenyl 0.1U 0.11U 0.1U
2,2-oxybis[1-chloropropane] 0.1U 011U 01U 0.12U
2,4,5-Trichlorophenol 0.12U 0.13 U 0.12U 0.14U
2,4,6-Trichlorophenol 0.18U 0.18U 0.17 U 0.2U
2,4-Dichlorophenol 0.1U 0.11 U 0.1V 0.12 U
2,4-Dimethylphenol 0.71 U 0.74 U 0.7U 0.81U
2,4-Dinitrophenol 1.1 U 12U 1.1U 13U
2,4-Dinitrotoluene 0.12U 0.13U 0.12U 0.14U
2,6-Dinitrotoluene 0.13 U 0.14U 0.13V 0.15U
2-Chloronaphthalene 0.1V 0.11 U 0.1V 0.12U
2-Chlorophenol 0.12 U 0.13 U 0.12U 0.14 U
2-Methylnaphthalene 0.1U 0.11U 01U 0.12 U
2-Methylphenol 0.76 U 0.79 U 0.76 U 0.86 U
2-Nitroaniline 0.16 U 0.17U 0.16 U 0.19U
2-Nitrophenol 0.1U 0.11U 0.1U 0.12U
3 & 4 Methylphenol 0.68 U 0.7U 0.67 U 0.77 U
3,3-Dichlorobenzidine 2.1U 21U 2U 23U
3-Nitroaniline 0.16 U 0.17U 0.16 U 0.19U
4,6-Dinitro-2-methylphenol 0.13 U 0.14U 0.13U 0.15U
4-Bromophenyl phenyl ether 0.12 U 0.13U 0.12U 0.14U
4-Chloro-3-methylphenol ' 0.12U 0.13U 0.12U 0.14 U
4-Chloroaniline 0.37U 0.38U 0.37U 0.42 U
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Table C-1 Continued
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PW-ODPO-01 PW-ODPO-02 PW-ODPR-01 PW-ODPR-02

Compound Name dissolved total dissolved total
4-Chlorophenyl phenyl ether 0.1U 0.11U 0.1U 0.12U
4-Nitroaniline 0.52U 0.53 U 0.51U 0.58 U
4-Nitrophenol 0.52U 0.53U 051U 0.58U
Acenaphthene 0.1U 0.11U 0.1U 0.12°U
Acenaphthylene 0.1U 0.11U 01U 0.12U
Acetophenone 1U 11U 1U 1.2V
Anthracene 0.1U 0.11U 0.1U 0.12U
Atrazine 0.36 U 0.37U 0.36U 0.41U
Benzaldehyde 0.52) 0.57) 0.54) 0.46 )
Benzofalanthracene 0.1V 0.11U 01U 0.12 U
Benzo[a]pyrene 0.1U 0.11V 0.1U 0.12U
Benzo[b]fluoranthene 0.1U 0.11U 0.1y 0.12 U
Benzolg,h,i]perylene 01U 011U 01U 0.12 U
Benzo[k]fluoranthene 0.1U 0.11U 01U 012U
Bis(2-chloroethoxy)methane 0.1U 0.11U 0.1U 0.12U
Bis{2-chloroethyl}ether 0.1U 0.11U 0.1U 0.12 U
Bis{2-ethylhexyl) phthalate 0.66 U 0.68U 0.65U 0.75 U
Butyl benzyl phthalate 0.12 U 0.13U 0.12U 0.14 U
Capralactam 0.13 U 0.14U 0.13U 0.15U
Carbazole 01U 0.11U 01U 0.12 U
Chrysene 0.046 U 0.048 U 0.046 U 0.053 U
Dibenz(a,h)anthracene 0.1U 0.11U 0.1U 0.12U
Dibenzofuran 0.1V 0.11U 01U 0.12 U
Diethyl phthalate 0.11 U 0.12 U 0.21) 0.31)
Dimethyl phthalate 0.1U 0.11U 0.1U 0.12 U
Di-n-butyl phthalate 0.4U 0.42 U 0.4U 0.46 U
Di-n-octyl phthalate 0.18 U 0.18 U 0.17U 0.2U
Fluoranthene 01U 011U 0.1U 0.12U
Fluorene 0.1U 0.11U 01U 0.12U
Hexachlorobenzene 0.1U 0.11U 0.1U 0.12U
Hexachlorobutadiene 0.1U 0.11U 0.1U 0.12 U
Hexachlorocyclopentadiene R R R R
Hexachloroethane 0.52 U 0.53U 0.51U 0.58 U
Indeno(1,2,3-cd]pyrene 01U 011U 01U 0.12U
Isophorone 0.1U 0.11U 0.1U 0.12 U
Naphthalene 0.1U 0.11U 0.1U 0.16)
Nitrobenzene 0.1U 0.11U 0.1U 0.12 U
N-Nitrosodi-n-propylamine 0.13U 0.14 U 0.13U 0.15U
N-Nitrosodiphenylamine 0.38U 0.39U 0.38U 0.43U
Pentachlorophenol 0.41 U 0.43U 041U 0.47 U
Phenanthrene 0.1V 011U 0.1uU 0.12UV
Phenol 0.25) 0.36} 0.13U 0.15)
Pyrene 0.1U 0.11 U 0.1U 0.12 U
VOCGs {ug/l) - % S o MED O EE 0 g S xR
1,1,1-Trichloroethane 05U 0.5U 05U 05U
1,1,2,2-Tetrachloroethane 0.18 U 0.18U 0.18 U 0.18 U
1,1,2-Trichloro-1,2,2-trifluoroethane 05U . 05U 0.5V 05U
1,1,2-Trichloroethane 0.13 U 0.13U 0.13 U 0.13U
1,1-Dichloroethane 0.25U 0.25U 0.25U 0.25U
1,1-Dichlorgethene 0.11uU 011U 0.11U 011U
1,2,4-Trichlorobenzene 0.25U 0.25U 0.25U 0.25U
1,2-Dibromo-3-Chloropropane 0.44 U 0.44 U 0.44 U 0.44 U
1,2-Dibromoethane 0.25U 0.25U 0.25U 0.25U
1,2-Dichlorobenzene 0.21U 0.21U 0.21U 0.21U
1,2-Dichloroethane 0.1U 01U 0.1U 0.1V
1,2-Dichloropropane 0.13U 0.13U 0.13 U 0.13U
1,3-Dichlorobenzene 0.25U 0.25U 0.25U 0.25U
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Table C-1 Continued Geosyntec?
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PW-0ODPO-01 PW-0ODPO-02 PW-0ODPR-01 PW-ODPR-02

Compound Name dissolved total dissolved total
1,4-Dichlorobenzene 0.28 U 0.28 U 0.28 U 0.28 U
2-Butanone iU 1U 1U 1U
2-Hexanone 1U 1U 1U 1uU
4-Methyl-2-pentanone 1U 1U 1U 1U
Acetone 1014 5U 5U 5U
Benzene 0.25U 0.25U 0.25U 0.25U
Bromodichloromethane 0.25U 0.25U 0.25U 0.25U
Bromoform 05U 05U 05U 05U
Bromomethane 08U 0.8U 0.8U 0.8U
Carbon disulfide 0.6 U 0.6U 06U 06U
Carbon tetrachloride 05U 0.5U 0.5U 0.5U
Chlorobenzene 0.25U 0.25U 0.25U 0.25U
Chloroethane 1U 1uU iU 1V
Chloroform 0.14 U 0.14 U 0.14U 0.14 U
Chloromethane 0.33U 0.33U 0.33 U 0.33U
cis-1,2-Dichloroethene 0.15U 0.15U 015U 015U
cis-1,3-Dichloropropene 0.11U 0.11U 0.11U 0.11U
Cyclohexane 0.25U 0.25U 0.25U 0.25U
Dibromochloromethane 0.1U 0.1U 0.1u 01U
Dichlorodifluoromethane 0.25U 0.25U 0.25U 0.25U
Ethylbenzene 0.11U 0.11U 0.11U 0.11U
Isopropylbenzene 0.1U 0.1U 01U 01U
Methyl acetate 0.19 U 0.19U 0.19U 0.19U
Methyl tert-butyl ether 0.2U 0.2U 1.5) 1.7)
Methylcyclohexane 0.1U 0.1U 0.1V 0.1V
Methylene Chloride 1U 1U 1U 1U
Styrene 0.11U 0.11U 0.11U 0.11 U
Tetrachloroethene 0.15U 0.15U 0.15U 0.15U
Toluene 0.33} 0.33U 0.37) 0.63)
trans-1,2-Dichloroethene 02U 02U 0.2U 02U
trans-1,3-Dichloropropene 0.21U 0.21U 0.21U 0.21U
Trichloroethene 0.13U 0.13U 0.13U 0.13U
Trichlorofluoromethane 0.25U 0.25U 0.25U 0.25U
Vinyl chloride 0.18U 0.18 U 0.18U 0.18 U
Xylenes, Total 0.2U 0.2U 0.2U
Metalsi{img/L)"% - G CELF N T
Aluminum 0.05U 0.35 0.05U 1.6
Antimony 0.004 U 0.004 U 0.004 U 0.004 U
Arsenic 0.0016) 0.002) 0.0013) 0.0021}
Barium 0.098 0.1 0.14 0.18
Beryllium 0.00015 U 0.00015 U 0.00015 U 0.00015 U
Cadmium 0.00013 U 0.00013 UJ 0.00013 U 0.00013 U
Calcium 220 210 220 260
Chromium 0.0077 0.0032) 0.0045 } 0.0094
Cobalt 0.0022 0.00039 ) 0.00092 0.00092
Copper 0.0011) 0.0019) 0.0011U 0.0048 )
Iron 0.091) 0.41 0.064 ) 1.3
Lead 0.0005 U 0.0005 U 0.0005 U 0.0043
Magnesium 580 550 290 330
Manganese 0.49 0.58 0.087 0.096
Mercury 0.000091 U 0.000091 U 0.000091 U 0.000091 U
Nickel 0.0031) 0.002 U 0.002 U 0.0024)
Potassium 200 180 86 100
Selenium 0.0022 U 0.0022 U 0.0022 U 0.0022 U
Silver 0.00018 U 0.00018 U 0.00018 U 0.00018 U
Sodium 5,300 5,000 1,900 2,200
Thallium 0.00025 U 0.00025 U 0.00025 U 0.00025 U
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Table C-1 Continued Geosyntec®
(SR IR TR
PW-0ODPO-01 PW-0ODPO-02 PW-ODPR-01 PW-ODPR-02
Compound Name dissolved total dissolved total
Vanadium 0.0073) 0.0053 ) 0.0058 J 0.01
Zinc 0.0084 U 0.0084 U 0.0084 U 0.031
Cyanide, Total 0.005 U 0.005U 0.005U 0.005 U

Notes:

U: not detected; J: estimated concentration, R: rejected after data validation
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Memorandum

Date: 18 June 2012 _
To: Cristin Corless Krachon, Project Scientist
From: Ramil Mijares,-Ph.D., Senior Staff Engineer

Ramachandran Kulasingam, Ph.D., P.E., Senior Engineer

Subject:  Geotechnical Investigation: Subsurface Stratigraphy and Material
Properties
Terry Creek Site, Brunswick, Georgia

The purpose of this memorandum is to present the results of the limited geotechnical subsurface
investigation activities performed in accordance with the focused Remedial Investigation and

Feasibility Study (RI/FS) Work Plan prepared by Geosyntec Consultants (Geosyntec) for
' Operable Unit 1 (OUI) at the Terry Creek Site (Site) located in Brunswick, Georgia. The intent
of the geotechnical investigation was to evaluate the existing subsurface conditions at the Site to
aid in the development and evaluation of a remedy for OU1.

The remainder of this memorandum is organized to present: (i) a summary of the geotechnical

investigation activities; (ii) interpretation of subsurface stratigraphy; (iii)) a summary of

geotechnical laboratory analyses and interpretation of material properties (i.e., index properties,

compressibility, and shear strength); and (iv) recommendation on material properties to be used
" in developing and evaluaﬁng remedial alternatives. ‘

GEOTECHNICAL INVESTIGATION

The scope of work performed by Geosyntec consisted of drilling 11 Standard Penetration Test
(SPT) borings shown in Figure 1. Five (5) borings were located along the potential re-routing
alignment of the Outfall Ditch, four (4) borings were located north of the Qutfall Ditch, and the
remaining borings were located in areas that will provide data that are representative of
subsurface soil below the Qutfall Ditch. Borings B-1 through B-9 were advanced to a total depth
of 16 feet, below ground surface (bgs). Borings B-10 and B-11 were advanced to a total depth of
36 feet, bgs. Table | presents the coordinates of the borings and the ground surface elevation.
The SPT borings were advanced using hollow stem auger (HSA) drilling techniques on February
27 to 29, 2012. The geotechnical drilling services were provided by SAEDACCO, Inc. of Fort
Mill, South Carolina under subcontract to Geosyntec.

SPTs and soil sampling were performed using continuous split-spoon sampling procedures in
accordance with ASTM D1586 “Standard Test Method for Standard Penetration Test (SPT) and
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Split-Barrel Sampling of Soils”. The subsurface soils encountered were logged in accordance
with ASTM D2488 “Standard Practice for Description and Identification of Soils (Visual-
Manual Proccdure)”. Lithologic field logs for each borings are presented in Attachment A. The
lithologic boring logs include general soil classification and description, recovery percentage,
recorded blow counts and the corresponding SPT N value. The approximate depth to
groundwater at each boring location, as indicated by the saturated conditions of the soils, was
also noted during drilling and included on the respective lithologic boring logs.

A total of three (3) thin-walled Shelby tube samples from predominantly clayey layers were also
collected. Upon completion of drilling activities, each borehole was grouted from the bottom up
to the ground surface with neat cement.

Furthermore, two sediment samples were obtained from the Outfall Ditch, one from the pre-weir
and one from the post-weir section as shown in Figure 1. The samples were collected using a
vibracoring device up to a depth of approximately 10 feet below the sediment-water interface.

A photography log with select photographs during the geotechnical site investigation is presented
in Attachment B.

SUBSURFACE STRATIGRAPHY

The subsurface stratigraphy in the OUl Site was developed based on the geotechnical
information interpreted from the lithologic boring logs presented in Attachment A. Subsurface
profiles developed for the northern (i.e., north of the Outfall Ditch) and southern (i.e., south of
the Outfall -Ditch) sides of the OUI site are presented in Attachment C. The subsurface
conditions encountered during the geotechnical investigation are summarized as follows:

e Sand (shallow): Sand was encountered on the upper portions of the OU1 Site and was
found to extend approximately up to 4 to 8 feet, bgs on the southern side of the OUI
Site, as illustrated in Subsurface Profile | on Attachment C. . It was found to extend
throughout the depth of Boreholes B-6 through B-8 on the northern side of the OUI
Site, as illustrated in Subsurface Profile 2 on Attachment C, with pockets of Clayey
Sand and Clay at varying intervals. The Sand consisted primarily of poorly graded, fine
to medium sand. The SPT N value ranged from 0 to 16 with an average value of 6 as
shown in Figure 2.

e Clayey Sand: Clayey Sand was encountered on the southern side of the OU! Site on the
borings located along the potential re-routing alignment of the Outfall Ditch
(i.e., Boreholes B-1 through B-5 and B-11), as illustrated in Subsurface Profile | on
Attachment C, and was found to extend approximately from 4 to 8 feet, bgs up to 8 to
14 feet, bgs. The Clayey Sand consisted primarily of fine to medium sand with some

GK4443A-300 Terry Creek Geotechnical Investigation Draft Memo.doc
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clay. Presence of crushed shells was found in some areas. The SPT N value ranged
from 0 to 14 with an average value of 5 as shown in Figure 2.

e Sand (deep): Sand was encountered on the lower portions of the OUI Site on the
bottom of the boreholes extending approximately from 10 to 14 feet, bgs on shallow
borings and approximately from 24 to 28 feet, bgs on deep borings. The Sand consisted
primarily of poorly graded, fine to medium sand. The SPT N value ranged from 0 to 50
with an average value of 12 as shown in Figure 2.

e Clay: Clay was encountered in the eastern side of the OUI Site (i.e., Boreholes B-1,
B-2, B-9, B-10 and B-11) and was found to extend approximately from 4 to 10 feet, bgs
up to 14 to 18 feet, bgs. 1t was also found to extend up to approximately 24 to
28 feet, bgs on Boreholes B-10 and B-11. The Clay consisted of highly plastic, sandy
fat clay to fat clay. The SPT N value ranged from 0 to 7 with an average value of 2 as
shown in Figure 2.

Groundwater table was observed approximately 4 to 6 feet, bgs. Trace organic material
(i.e., mostly small roots) was identified in the upper portions (i.e., approximately 0 to 4 feet, bgs)
of the QU1 Site.

The descriptions of Qutfall Ditch sediments are as follows:

e Pre-Weir Sediments: The Pre-Weir Sediments consist of sediments located within the
Outfall Ditch on the west side of the weir. The Pre-Weir Sediments were characterized
as dark gray, non-plastic, clayey silty sand with a USCS classification of SM.

e Post-Weir Sediments: The Post-Weir Sediments consist of sediments located within the
Qutfall Ditch on the cast side of the weir. The Post-Weir Sediments were characterized
as dark gray, highly plastic, fat clay with a USCS classification of CH.

MATERIAL PROPERTIES

Properties of the subsurface soils and sediments from the Outfall Ditch were selected based on
laboratory data, empirical correlations using in-situ test data when laboratory data were not
available, or prior experience with similar materials. Representative and undisturbed soil
samples from selected depth intervals were collected in the field from the soil borings. The soil
samples, including the sediment samples, were sent to Excel Geotechnical Testing, Inc. in
Roswell, Georgia for laboratory testing, which included:

o Index property tests (i.e., moisture content, particle size, and Atterberg limits); and
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+ Performance tests (i.e., compaction tests, hydraulic conductivity tests, one-dimensional
consolidation tests, and consolidated undrained (CU) triaxial compression tests with
pore water pressure measurements).

The results of all geotechnical laboratory testing are presented in Attachment D.

Moisture Content

Moisture content tests were performed in accordance with ASTM D2216 *Standard Test
Methods for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass”.
The results of the moisture content tests are presented in Attachment D. The measured natural
moisture contents were also plotted with respect to depth as shown in Figure 3.

For Sand, the in-situ moisture contents range from. 14 to 75 percent with an average of 31
percent. For Clayey Sand, the in-situ moisture contents range from 24 to 74 percent with an
average of 36 percent. For Clay, the in-situ moisture contents range from 25 to 134 percent with
an average of 62 percent. A sample of Pre-Weir Sediments has a moisture content of 71 percent
and a sample of Post-Weir Sediments has a moisture content of 135 percent.

Particle-Size Analysis

Particle size analyses were performed for materials in the OU!l Site. The particle size
distribution was measured using mechanical sieves and hydrometer methods in accordance with
ASTM D422 “Standard Test Method for Particle-Size Analysis of Soils”. A total of nine (9)
particle-size analyses were performed using the samples obtained from the soil borings, one (1)
particle-size analysis was performed using a sample of Pre-Weir Sediments, and one (1) particle-
size analysis was performed using a sample of Post-Weir Sediments. The particle-size
distribution curves are presented in Attachment D.

The results of the particle-size analyses indicated that the soil samples tested are generally
classified as either poorly graded sand or clay. The results also confirmed the visual
classification descriptions from the field. The results of the particle-size analyses for the
sediment samples indicated that Pre-Weir Sediments primarily consist of sand (73 percent) with
fines content of 25 percent while the Post-Weir Sediments have fines content of 90 percent with
only 10 percent sand. ' '

Atterberg Limits

Atterberg limits were measured for Clay and Sediments (Pre-Weir and Post-Weir) in accordance
with ASTM D4318 “Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils”. Atterberg limit tests were performed on five (5) samples of Clay [i.e., Boreholes B-2
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(10-14 feet, bgs), B-7 (2-6 feet, bgs), B-10 (7-16 feet, bgs), B-10 (24-26 feet, bgs), and
B-11 (10-18 feet, bgs)], a sample of Pre-Weir Sediments, and a sample of Post-Weir Sediments.
The results of the Atterberg limit tests are presented in Attachment D.

The resulting liquid limit (LL), plastic limit (PL), and plasticity index (Pl) were plotted with
respect to depth as shown in Figure 4. The Atterberg limits were also plotted on Casagrande’s
plasticity chart shown in Figure 5. Based on the standard plasticity chart, samples of Clay have a
USCS classitication of CH (high plasticity clay). The sample of Pre-Weir Sediments was found
to be non-plastic with a USCS classification of SM (silty sand). The sample of Post-Weir
Sediments was found to be CH.

Unit Weight

The unit weights of samples of Clay were measured during consolidated undrained (CU) triaxial
tests. The results are plotted in Figure 6 as a function of depth. The unit weights of samples of
Sand, Clayey Sand, Pre-Weir Sediments, and Post-Weir Sediments were estimated from the
measured moisture content of samples taken below the groundwater table (i.e., under saturated
condition) and assuming a specific gravity of soil solids of 2.65. The total unit weight
recommended for Clay is 110 pcf. The recommended total unit weight of Sand and Clayey Sand
is 120 pcf. The recommended total unit weights of Pre-Weir Sediments and Post-Weir
Sediments are 100 pcf and 85 pcf, respectively.

Compaction Characteristics

Standard Proctor compaction tests were performed on samples of Sand, Pre-Weir Sediments, and
Post-Weir Sediments in accordance with ASTM D698 “Standard Test Methods for Laboratory
Compaction Characteristics of Soil Using Standard Effort (12,400 ft-Ibf/ft®)". The results of the
standard Proctor compaction tests are presented in Attachment D.

Figure 7 shows the compiled Proctor compaction curves. Also shown for comparison in Figure 7
are the zero air void curves based on specific gravity of soil solids ranging from 2.60 to 2.75.
The optimum moisture content corresponds to the moisture content of the soil at which the
maximum dry unit weight can be attained. As shown in Figure 7, as the sample becomes coarser
the resulting optimum moisture content becomes lower and the maximum dry unit weight
becomes higher. Table 2 presents the calculated optimum moisture contents and maximum dry
densities.

Hydraulic Conductivity

Hydraulic conductivity tests were performed on Outfall Ditch sediment samples obtained from
the east side of the weir (Location S-1 in Figure 1), i.e., Post-Weir Sediments, in accordance with
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ASTM D5084 “Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter”. The samples were remolded in the
laboratory at optimum moisture content and dry unit weight corresponding to 95% of the
standard Proctor maximum dry unit weight. The results of the hydraulic conductivity tests are
presented in Attachment D. The measured saturated hydraulic conductivity of the sediments is
2.8%10” cm/s under an effective confining pressure of 125 psf and 3.4x10® cm/s under an
effective confining pressure of 500 psf.

Consolidation Parameters

To evaluate the consolidation characteristics of fine-grained soils and sediments, one-
dimensional (1-D) consolidation tests were performed in accordance with ASTM D2435
“Standard Test Methods for One-Dimensional Consolidation Properties of Soils Using
Incremental Loading”. One 1-D consolidation test was performed on undisturbed sample of
Clay [i.e., Shelby tube sample from Borehole B-11, ST-GTBI11 (22-24 feet, bgs)]. Due to the
loose nature of the sediments, undisturbed samples of sediments could not be collected for
consolidation testing. The Outfall Ditch sediment samples obtained from the east side of the
weir (Location S-1 in Figure 1), i.e., Post-Weir Sediments, were remolded in the laboratory at
optimum moisture content and dry unit weight corresponding to 95% of the standard Proctor

maximum dry unit weight. One 1-D consolidation test was performed on the remolded Post-
Weir Sediments.

The undisturbed sample of Clay was consolidated incrementally at consolidation pressures of
100 psf, 250 psf, 500 psf, 1000 psf, 2000 psf, 4000 psf and then unloaded to consolidation
pressure of 1000 psf, and then incrementally reloaded at consolidation pressures of 4000 psf,
8000 psf, and 16000 psf. The remolded sample of Post-Weir Sediments was consolidated under
similar loading-unloading-reloading sequence except that the 250 psf and 500 psf consolidation
pressures were eliminated. The results of the consolidation tests are presented in Attachment D.

The preconsolidation pressures (P.) calculated from the consolidation test results, using
Casagrande method, were plotted with respect to depth in Figure 8. The profile of the in-situ
cffective vertical stress was calculated for the sample of Clay and plotted as well in Figure 8.
The overconsolidation ratio,'which is the ratio of P. to the in-situ effective vertical stress,

was also calculated and plotted in Figure 9 as a function of depth. Based on this figure, the Clay
was assumed to be normally consolidated (OCR = 1.0).

The modified compression index (C..) was calculated by taking the slope of the fitted straight
line through the linear portion of the strain versus log of consolidation pressure curve. The
modified recompression index (C,;) was calculated by taking the slope of the fitted straight line
through the unloading and reloading portions of the strain versus log of consolidation pressure
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curve. The calculated C.; and C,; values were plotted with depth as shown in Figures 10 and 11,
respectively.

The coefficient of consolidation (C,) was calculated using the Taylor method (i.e., the square
root of time method) for all loading increments. The calculated C, values were plotted as a
function of stress ratio (GV'/GP') as shown in Figure 12 for Clay and in Figure 13 for reconstituted
Post-Weir Sediments. Furthermore, the C, values were calculated for stress ratios less than 1.0
and greater than 1.0. The C, value for Clay for a stress ratio below 1.0 was selected to be
0.035 cm®min (0.054 ft’/day); while for a stress ratio above 1.0, the C, value for Clay was
selected to be 0.019 cm?min (0.029 fi*/day). The C, value for reconstituted Post-Weir
Sediments for a stress ratio below 1.0 and above 1.0 were selected to be 0.466 cm?/min
(0.722 ft*/day) and 0.226 cm*/min (0.350 ft*/day), respectively.

The modified coefficient of secondary compression index (C,.) was calculated by taking the
slope of the long-term portion of the strain versus log of time curve for all loading increments.
The calculated C,; values were plotted as a function of stress ratio (Gv'/cp') as shown in
Figure 14 for Clay. For reconstituted Post-Weir Sediments, the sample generally did not exhibit
secondary compression during consolidation testing. The C,, values for Clay were also
calculated for stress ratios less than 1.0 and greater than 1.0. The C,. value for a stress ratio
below 1.0 was selected to be 0.0027; while for a stress ratio above 1.0, the C,, value was
selected to be 0.0052.

Undrained Shear Strength

Consolidated undrained (CU) triaxial tests were performed on samples of Clay, Pre-Weir
Sediments, and Post-Weir Sediments in accordance with ASTM D4767 “Standard Test Method
for Consolidated Undrained Triaxial Compression Test for Cohesive Soils”. For Clay, CU
triaxial tests were performed on Shelby tube samples obtained from boreholes B-1, B-10, and
B-11 [ie, ST-GTB1 (10-12 feet, bgs), ST-GTBI0O (26-28 feet, bgs), and ST-GTBI]I
(22-24 feet, bgs), respectively]. Three-point CU triaxial test was conducted for ST-GTB1 under
effective consolidation pressures of 850 psf, 1700 psf, and 3400 psf. One-point CU triaxial test
was conducted for ST-GTBI0 and ST-GTBI11 under effective consolidation pressures of
6600 psfand 5600 psf, respectively.

Samples of Pre-Weir Sediments and Post-Weir Sediments were remolded in the laboratory at
optimum moisture content and dry unit weight corresponding to 95% of the standard Proctor
maximum dry unit weight. For Pre-Weir Sediments, one-point CU triaxial test was conducted
under an effective consolidation pressure of 375 psf. For Post-Weir Sediments, three-point CU
triaxial test was conducted under an effective consolidation pressure of 100 psf, 250 psf, and
500 psf. The results of the CU triaxial tests are presented in Attachment D.
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Undrained shear strength properties were interpreted from the CU triaxial tests. The undrained
shear strength (S,) is equal to half of the deviator stress at failure for each soil specimen. The
failure criterion corresponds to the maximum deviator stress attained or the deviator stress at
15 percent axial strain, whichever occurred first during testing. The S, measured in each CU
triaxial test corresponds to the effective consolidation pressure applied in the laboratory. Hence,
the interpretation of shear strengths will not be too affected by the sample disturbance. An

increase in effective consolidation pressure causes a decrease in void ratio and an increase in
undrained shear strength.

The undrained shear strength ratios were calculated by dividing the measured S, by the applied
effective consolidation pressure (o ) in the laboratory. Figure 15 shows the plot of the undrained
shear strength ratios versus the applied o.. The shear strength ratios generally decrease with
higher consolidation pressures and reach a lower bound ratio as shown in Figure 15. The
recommended undrained shear strength ratio for Clay is also presented in Figure 15. With a
minimum undrained shear strength ratio of 0.32 (for a Clay with plasticity index of
approximately 31 percent) under a CU triaxial compression test, the corresponding undrained
shear strength ratio under direct simple shear is 0.24 as illustrated in Figure 16. Hence, an
undrained shear strength ratio of 0.24 is recommended for Clay. As presented in Table 3, using
an estimated average SPT N value of 2 for Clay, the recommended minimum S, is
conservatively chosen as 200 psf.

Drained Shear Strength

The drained shear strength parameters, i.e., effective stress friction angles (¢ ) and effective
stress cohesion (c'), for Clay, Pre-Weir Sediments, and Post-Weir Sediments were estimated
using the data from the CU test results. Using the effective stresses at failure for each CU test,
Mohr-Coulomb failure envelopes were plotted in Figure 17 for Clay. Similarly, Figure 18 shows
the effective stress Mohr-Coulomb failure envelopes for Pre-Weir Sediments and Post-Weir
Sediments.

Based on the failure envelope plots, the following are the recommended drained shear strength
parameters:

e For Clay, the ¢ is recommended to be 28 degrees and the ¢ is recommended to be
133 psf;

e For reconstituted Pre-Weir Sediments, the ¢ is recommended to be 25 degrees and cis
recommended to be 0 pst; and
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e For reconstituted Post-Weir Sediments, the ¢' is recommended to be 41 degrees and c is
recommended to be 18 psf.

The drained shear strength parameters for other materials (i.e., Sand and Clayey Sand) were
estimated using the empirical relationship between the SPT N value and ¢ shown in Table 4
[Kulhawy and Mayne, 1990]). Using an estimated average SPT N value of 6 for Sand (shallow)
and 12 for Sand (deep), the recommended ¢ are 29 and 31 degrees, respectively. With an
estimated average SPT N value of 5 for Clayey Sand, the recommended ¢ is 28 degrees.

SUMMARY OF RECOMMENDED MATERIAL PROPERTIES

Table 5 summarizes the recommended material properties to be used in developing and
evaluating remedial alternatives for OUI.

REFERENCES

Kuthawy, F. H. and Mayne, P. W. (1990). “Manual on Estimating Soil Properties for Foundation
Design™, EPRI EL-6800, Research Project 1493-6.

Ladd, C. C. (1991). “Stability Evaluation During Staged Construction”, ASCE Journal of
Geotechnical Engineering, Vol. 117, No. 4, pp. 540-615.
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Table 1. Borehole coordinates and ground surface elevation

Bbrehole Ea(sftti)ng NO:;:‘; ne E(l;er\(l):;lt‘i‘:n

(1)
BI 873441.84 424577.29 5.63
B2 873297.88 424574.12 6.89
B3 873083.00 424568.45 7.50
B4 872858.90 424556.17 7.68
BS 872708.48 424671.36 6.76
B6 872719.05 424878.34 6.67
B7 872903.56 424953.52 6.89
B3 872920.67 424813.55 5.84
B9 873190.91 424882.57 6.33
B10 873369.92 424897.58 6.35
Bll 873496.33 424659.61 5.10
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Table 2. Optimum moisture content and maximum dry density
Optimum Maximum
Soil Moisture Content ‘Dry Density
(%) (peh
Sand 14.9 105.2
Sediments (Pre-Weir) 25.0 87.7
Sediments (Post-Weir) 47.5 67.0
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Table 3. Empirical relation between undrained shear strength and SPT N value

[Kulhawy and Mayne, 1990]

N Value
(blows/ft or 305 mm)

Consistency

Approximate s,/p,

0 to 2

2 to &

4 to &

8 to 15

15 to 30

> 30

very soft
soft
medium
stiff
very stiff

hard

< 1/8
1/8 to 1/4
174 to 172
1/2 to 1

1 to 2

> 2

Source: Terzaghi and Peck (4), p. 347.

where Py is the atmospheric pressure which 1is
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Table 4. Empirical relation between friction angle and SPT N value
[Kulhawy and Mayne, 1990]
N Value Relative Approximate :;m (degrees)
(blows/ft or 305 mm) Density (a) A(b) '

04 very loose <28 "< 30
4 w 10 - loose 28 to 30 30 to 35
10 to 30 medium 30 to 36 35 to 40
30 to 50 dense 36 to 41 40 to 45
>0 . very dense > 41 > 45

a - Source: Peck, Hanson, and Thornburn (12), p. 310.
.b - Source: Meyerhof (13), p. 17. '
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Table 5. Summary of recommended material properties
Drained Shear Undrained Shear c
Total Unit Strength Strength Consolidation Parameters
Soil Weight
(peh) ¢ ¢ Min. S, | , C C,
‘| (degrees) | (psf) (psf) Su/ 0 Ces Cre oy /Gp (ft*/day) Cos
Sand <1.0 N/A N/A
120 29 0 N/A N/A N/A N/A
(Shallow) - > 1.0 N/A N/A
) <1.0 - N/A N/A
Clayey 120 28 0 N/A N/A N/A N/A
Sand : >1.0 |- N/A N/A
' <1.0 N/A N/A
Sand 120 30 0 N/A N/A N/A N/A
(Deep) > 1.0 N/A N/A
<1.0 0.054 0.0027
Clay 110 28 133 200 0.24 0212 0.030
: > 1.0 0.029 0.0052
“Wei . . <1.0 N/A N/A
Sprj Weir 100 250 o | N/A N/A N/A N/A
ediments > 1.0 N/A N/A
) M
Pos-Weir 85 41" 18" . . 0217 | 0028 |10 1072 | -
Sediments > 1.0 0.350 ‘D j
Notes:

N/A = Not Applicable

(" This is valid for reconstituted sediments (i.e., the sediments are removed and re-compacted).
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FIGURES
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Figure 1. Borehole Locations (Note: Borehole coordinates are provided in Table 1)
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Figure 2. Plot of SPT N Values versus Depth
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Figure 3. Plot of Natural Moisture Content versus Depth
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Figure 4. Plot of Atterberg Limits versus Depth
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Figure 5. Casagrande’s Plasticity Chart
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Figure 6. Plot of Total Unit Weight versus Depth (from CU Triaxial Test Samples)
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Figure 7. Compiled Proctor Compaction Curves
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Figure 8. Profile of Preconsolidation Pressure (P.)
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Figure 9. Profile of Overconsolidation Ratio (OCR)
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Figure 10. Modified Compression Index vs. Depth
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Figure 11. Modified Recompression Index vs. Depth
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Figure 12. Coefficient of Consolidation (C,) with Stress Ratio (Gv'/cp') for Clay
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Figure 13. Coetficient of Consolidation (C,) with Stress Ratio (0\,'/c5p') for Post-Weir Sediments
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Figure 14. Modified Coefficient Secondary Compression (C,e) with Stress Ratio (cv'/cp')
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Figure 15. Undrained Shear Strength Ratio from CU Tests
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FIG. 15. Undrained Strength Anisotropy from CK,U Tests on Normally Consol-
idated Clays and Silts [Data from Lefebvre et al. (1983); Vald and Campanella (1974);

and Various MIT and NGI Reports]

Figure 16. Undrained Strength Anisotropy [Ladd, 1991]

GK4443A-300\Terry Creek Geotechnical Investigation Draft Memo.doc




Geotechnical Investigation: Subsurface Stratigraphy and Material Properties
Terry Creek Site, Brunswick, Georgia

18 June 2012

Page 33

12000 I e R R . T ST . o . [P S J— :

i
s
10000 bmmeme : -
i :
i

(22-24 f1)

8000 e - S RSV D . B - .

ST-GTB1 (10-12 ft)

; : Failure Envelope ——-\ ' ,
i $'=28° :
"= 133 psf

Shear Stress (psf)

4m0 ? ....................................... ........................................ USSP , .........................

2000

0 7 W I R S AU R NP
8000 10000 12000 14000 16000 18000 20000

Effective Normal Stress {psf)

Figure 17. Mohr-Coulomb Failure Envelopes from CU Triaxial Tests for Clay
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Figure 18. Mohr-Coulomb Failure Envelopes from CU Triaxial Tests for Pre-Weir Sediment and Post-Weir Sediments
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D 1200 Riverplace Boulevard,
Geosyntec® Znh BORING LOG
Jacksonville, Florida 32207
consultants BOREHOLE ID: B-1
GENERAL INFORMATION TECHNICAL INFORMATION
PROJECT NO: GK4443
CLIENT: Hercules Incorporated | DRILLING METHOD: Hollow Stem Auger
SITE LOCATION: Brunswick, Georgia RIG TYPE: D-50
BORING DATE: 2/28/2012 BOREHOLE DiA: 4.25 in.
GEOSYNTEC SUPERVISOR: Ramil Mijjares NORTHING: 424577.29
DRILLING CONTRACTOR: SAEDACCO EASTING: 873441.84
DRILLER NAME: Stefan Smith GROUND ELEVATION: 5.63'
g =5 »
@ cl 8= = fal
%g g ) . . 8 g .§ o § SPT-Curve 2
[a) 5 Lithologic Description Slea| w0 32 S Comments
2 ol 52 = o
5 1015 20 2530 35 40 45 5
©
Fine to medium sand with roots; Very dark gray ] SP 1-2-1-2
- (Munsell Gley 1 3/N); Moist; Poorly graded;
Loose
E — B o 4 Lower 1 ft (3-4): Clayey sand
Same as (-2 1-1-2-2 {| with crushed shells; Dark
4 ‘| gray (Munsell 5Y 4/1); Moist;
| =z ] Poorly graded;l.oose
Clayey sand with crushed shells; Dark gray o sC |12
5] (Munsell 5Y 4/1); Saturated; Poorly graded:; 1
Loose :.’ﬁ
— (" M : .
- i Lower 1 ft (7-8): Sandy fat
Clayey sand; Very dark gray (Munsell Gley 1 m 1-2-3-5 )
R 3/N); Saturated: Poorly graded; Loose E; (::azl‘N[))?rSka?J?aytémur?i?r?:! Gley
= Analytical sample SO-MSB1-
4 S 01 2/28/12 9:45 for COPC
Sandy fat clay; Dark gray (Munsell Gley 1 4/N); N\ CH 3-3-4-1 analysis
B Saturated; Firm '
10— N/A { N/A Shelby tube sample collecte-d
i \
) Sandy fat clay; Dark gray (Munsell Gley 1 4/N); 3-5-2-2
. Saturated; Firm
] N
Fine to medium sand with crushed shells; Gray -1 8P 3-5-6-4
15 — (Munsell §Y 5/1); Saturated; Poorly graded; '
Loose
All depths referenced to ground surface. ) Page 1 of 1

Total Depth: 16 fnginees | ieenisig’ | fnnovators



1200 Riverplace Boulevard,

Geosyntec® &7

consultants

GENERAL INFORMATION

Jacksonville, Florida 32207

BOREHOLE ID: B-2

BORING LOG

TECHNICAL INFORMATION

PROJECT NO: GK4443
CLIENT: Hercules Incorporated

SITE LOCATION: Brunswick, Georgia
BORING DATE: 2/28/2012
GEOSYNTEC SUPERVISOR: Ramil Mijares

DRILLING CONTRACTOR: SAEDACCO
DRILLER NAME: Stefan Smith

DRILLING METHOD: Hollow Stem Auger
RIG TYPE: D-50

BOREHOLE DIA: 2.25in. .

NORTHING: 424574.12

EASTING: 873297.88

GROUND ELEVATION: 6.89

Loose

© c
S 3 8 =
£z 7 5128 - 3 §
2=l & . . e Slos | a SPT-Curve 2
3 & Lithologic Description 2% | v = 3 Comments
© ol g ° e
= 20 m =
P 5 1015 20 2530 3540455
—B—
Fine to medium sand with roots; Very dark gray SP 3-2-3-2
- (Munsell Gley 1 3/N); Moist; Poorly graded,
Loose
Medium sand with roots and mulch; Very dark 2-1-1-2
- gray (Munsell Gley 1 3/Ny; Moist; Poorly graded;
Loose
Clayey sand with roots; Very dark gray to black l:rr SC 1-1/18”
5 (Munsell Gley 1 3/N to 2.5/N). Moist; Poorly O
graded; Loose in i
— T T
] - No analytical sample
Clayey sand; Very dark gray to black (Munsell o 1-2-3-4 naly P
i Gley 1 3/N to 2.5/N): Moist; Poorly graded; Loose [ T oblained due to small
. ] recovery
1z e .
. . i Analytical sample SO-MSB2-
Sandy fat clay; Dark gray (Munsell Gley 1 4/N); H | 2244 : Y p
i ooy Dark gray ( y 14N ¢ | 01 2/28/12 9:05 for COPC
, analysis
10—
2-2:4-4
2-3-3-6
Fine to medium sand with crushed shells; Gray SP 3-4-4-3
15 — (Munsell 5Y 5/1); Saturated; Poorly graded;

All depths referenced to ground surface.
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> 1200 Riverplace Boulevard '
Geosyntec v Sute 10 e BORING LOG

' - Jacksonville, Florida 32207
consultants BOREHOLE ID: B-3
GENERAL INFORMATION TECHNICAL INFORMATION
PROJECT NO: GK4443
CLIENT: Hercules Incorporated ' DRILLING METHOD: Hollow Stem Auger
SITE LOCATION: Brunswick, Georgia RIG TYPE: D-50
BORING DATE: 2/27/2012 BOREHOLE DIA: 4.25in.
GEOSYNTEC SUPERVISOR: Ramil Mijares NORTHING: 424568.45
DRILLING CONTRACTOR: SAEDACCO EASTING: 873083.00
DRILLER NAME: . Stefan Smith GROUND ELEVATION: 7.50
°
r= a>> c 3 é ‘:é; )
22| % 8l28| £ 8| sprcuve S
8 & Lithologic Description 5l&a| o 3 § Comments
2 ®l15s 3 o
D 51015 20 2530 3540 45 5(
Medium sand with roots; Very dark gray (Munsell | « | sp 2-1-2-3
- Gley 1 3/N); Moist; Poorly graded; Loose )
| Fine to medium sand; Light gray (Munsell 5Y B 2.4-2-2 Upper 1 t (2:3) = Very dark
 Moict- . . gray sand with roots (Munsell
- 7/1): Moist; Poorly graded; Loose Gley 1 3/N): Moist: Loose
1 X
Fine to medium sand; Gray (Munsell 5Y 5/1}, ' 1/24”
5— Saturated; Poorly graded; Loose . "
7 . . I 11 * Analytical sample SO-MSB3-
i gfoyrfyy;ra‘,,’;de'f[?og”“se" SY /1), Saturated; E SC | s 01 2/27/12 16:35 for COPC
' - analysis
i T
Clayey sand; Dark gray (Munsell 5Y 4/1); o N 1-2-3-7
4 Saturated; Poorly graded; Medium dense s N
1l
10 — -
] 3-6-6-5
™
i i ]
[
Fine to medium sand, Gray {(Munsell 5Y 5/1Y; . sSP 2-2-2-2
g Saturated; Poorly graded; Loose i
1 2-1/18"
15 —
All depths referenced to ground surface. Page 1 of 1
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Geo: yn Suite 710, BORING LOG
. Jacksonville, Florida 32207
consultants BOREHOLE ID: B-4
L GENERAL INFORMATION TECHNICAL INFORMATION
PROJECT NO: GK4443
CLIENT: Hercules Incorporated DRILLING METHOD: Hollow Stem Auger
SITE LOCATION: Brunswick, Georgia RIG TYPE: D-50
BORING DATE: 2/27/2012 BOREHOLE DIA: 2.25 in.
GEOSYNTEC SUPERVISOR: Ramil Mijares NORTHING: 424556.17
DRILLING CONTRACTOR: SAEDACCO EASTING: 872858.90
DRILLER NAME: Stefan Smith . . GROUND ELEVATION: 7.68
2 58 =
el £ 35| = 3 5
axE | w [ L - >
3 2 Lithologic Description = E @ & S SPT-Curve § Comments
2 “lss a (4
51015 20 2530 3540 45 5
Fine to medium sand with isolated shell | sp | 2345 % Upper 1 2 (0_-;) = Verdeark
i fragments; Light gray (Munsell 5Y 7/1); Moist; : gray sa%} Wft rqot-s( unsell
Poorly graded; Loose - Gley 1 3/N); Moist; Loose
i Fine to medium sand: Light gray (Munsell 5Y - 5-5-3-2 | Upper 6 in (2-2.5) = Brown
4 7/1); Moist; Poorly graded; Loose ) ﬁ;(:t'(,\sggss:“ 10VR 4%)
| =z
Medium sand; Dark gray (Munsell 5Y 4/1); . 2-3-1-3
5— Saturated; Poorly graded; Loose °
)l Clayey sand: Gray (Munsell 5Y 5/1); Saturated; - 3 sc 3-5-5-6 Analytical sample SO-MSB4-
4 Poorly graded; Medium dense - T 01 2/27/1217:05 for COPC
: ;1 :| analysis
g 5-6-6-6
'l": i
]
10— -
Fine to medium sand; Gray (Munsell 5Y 5/1); | sP 3-3-4-3
- Saturated; Poorly graded; Loose i
) 1-1-3-1
1 1-1/18"
15—
All depths referenced to ground surface. Page 1 of 1

Total Depth: 16 engineess  sclentiae | innovators



1200 Riverplace Boulevard,

Geosyntec® &7

consultants

GENERAL INFORMATION

Jacksonville, Florida 32207

BORING LOG

BOREHOLEID: B-5

TECHNICAL INFORMATION

PROJECT NO: GK4443
CLIENT: Hercules Incorporated

SITE LOCATION: Brunswick, Georgia
BORING DATE: 2/28/2012

GEOSYNTEC SUPERVISOR: Ramil Mijares
DRILLING CONTRACTOR: SAEDACCO
DRILLER NAME: Stefan Smith

DRILLING METHOD: Holiow Stem Auger
RIG TYPE: D-50

BOREHOLE DIA: 2.25 in.

NORTHING: 424671.36

EASTING: 872708.48

GROUND ELEVATION: 6.76°

© _c
=5 -
g_ |3 el & 5| § S
SE| 5 . . - 2o | a SPT-Curve 3
3 2 Lithologic Description £ 2% | 6 s . 3 Comments
9 : o| €8 o 3
=4 33 @o
P 5 1015 20 2530 3540455
©
Fine to medium sand with roots, Very dark gray SP 2-5-5-5
4 (Munsell Gley 1 3/N); Moist; Poorly graded;
Loose
4
Fine to medium sand; Very dark gray (Munsell 2-2-1-2
1 Gley 1 3/N); Moist; Poorly graded: Loose
Medium sand; Very dark gray (Munsell 5Y 3/1); - 112°-1-4
5— Moist: Poorly graded; Loose R
{1 X< - _
Medium sand; Very dark to light gray (Munsell 5Y | - 2-7-7-11 é? ?72‘13?'233?518'? sgg\giss-
- 3/1 to 5Y 7/1); Saturated; Poorly graded; Loose : =ou for
analysis
Clayey sand; Dark gray (Munsell 5Y 4/1); i 3 sc 5-7-7-8
| Saturated; Poorly graded; Medium dense ]
3
10— = ]
Clayey sand; Dark gray (Munsell 5Y 4/1); T 4-3-4-4
. Saturated, Poorly graded; Loose 7
T
N 7 .
- Tl 1/18"-2 Lower 1 ft (13-14) = Fat clay
L with sand; Dark gray -
1 ik 7 (Munsell Gley 1 4/N);
I Saturated; Very soft
Fine to medium sand; Gray (Munsell 5Y 5/1); SP | WH-3-44
15 — Saturated; Poorly graded; Loose

All depths referenced to ground surface.

Page 1 of 1

Total Depth: 16'

enginters ( serentisa | inovators



% .
. L/ 1200 Riverpiace Boulevard,
Geosyntec Suite 710, BORING LOG
o Jacksonville, Florida 32207
consultants BOREHOLE ID: B-6
GENERAL INFORMATION TECHNICAL INFORMATION
PROJECT NO: GK4443
CLIENT: Hercules Incorporated DRILLING METHOD: Hollow Stem Auger
SITE LOCATION: Brunswick, Georgia RIG TYPE: D-50
BORING DATE: 2/29/2012 _ BOREHOLE DIA: 4.25n.
GEOSYNTEC SUPERVISOR: Ramil Mijares . NORTHING: 424878.34
DRILLING CONTRACTOR: SAEDACCO EASTING: 872719.05
DRILLER NAME: Stefan Smith . GROUND ELEVATION: 6.67°
e =5 -
s |3 el & % — § g
€| o L 8l vE| o QO SPT-Curve 2
O o Lithologic Description T8 | 0 2 8 Comments
2 el S5s @ «
D 5 1015 20 2530 35 40 45 5(
" Fine to medium sand with roots; Very dark gray . SpP 2-2-3-3
4 (Munsell Gley 1 3/N); Moist; Poorly graded; :
Loose
| Fine to medium sand; Dark gray (Munsell 5Y . 4-3-4-3 z?e%i;n? !sr;g?;j%vﬁ% 70’2{‘; lo
4 4/1); Moist; Poorly graded; Loose ’ Very dark gray (MunseII'Gley
1 3/N}); Moist; Poorly graded;
7] Loose
3-5-5-5
5_
1 ' Analytical le SO-MNB6
Fine to medium sand; Light gray (Munsell 5Y . 8-7-9-11 nalylical sample SL- i
B 7/1); Saturated; Poorly graded; Medium dense 2;3%;25?3”2 12:00 for COPC
i 3-8-6-6
10 —
1-5-5-6
1 Clayey sand; Dark gray (Munsell Gley 1 4/N); }_1- sC 1-1-1127 :;J‘Z%i:r; f (r:gla)hzt F:ne to
4 Saturated; Poorly graded; Loose T: (MunsellssaY 7'/1)'983?;;"8(1_
"rr" :rr Poorly graded; L'oose '
] . . , i e Lower 8 in (15 1/3-16) =
Fine to medium sand; Gray (Munsell 5Y 5/1); SP 112°-1-4 .
15 — Saturated; Poordy graded; Loose (Cl\lnauy:syeﬁagli 'y\qeg,\?ﬁ rk gray
Saturated; Poorly graded;
7] Loose
Al depths referenced {o ground surface. Page 1 of 1

Total Depth: 16' enginfers | stiendsts | lnnovators



Geosyntec”

consultants
GENERAL INFORMATION

Suite 710,

1200 Riverplace Boulevard,

Jacksonville, Florida 32207

BORING LOG

BOREHOLE ID: B-7

PROJECT NO: GK4443
CLIENT: Hercules Incorporated

SITE LOCATION: Brunswick, Georgia
BORING DATE: 2/29/2012
GEOSYNTEC SUPERVISOR: Ramil Mijjares

DRILLING CONTRACTOR: SAEDACCO
DRILLER NAME: Stefan Smith

TECHNICAL INFORMATION

DRILLING METHOD: Hollow Stem Auger
RIG TYPE: D-50

BOREHOLE DIA: 4.25 in.

NORTHING: 424953.52

EASTING: 872903.56

GROUND ELEVATION: 6.89'

° =5 -
= |3 el &% S z
AE| ool 5 8 SPT-C 2
o~ | @ . . . = = Q. © -Curve 3
o o Lithologic Description GlEa| @ g 3 Comments
2 “158 o «
| 5 1015 20 2530 35 40 45 5(
©
Fine to medium sand with roots; Very dark gray SP 2-2-1-1
. (Munsell Gley 1 3/N); Moist; Poorly graded;
Loose
Clay with sand and roots; Very dark gray CH 1712"1-2
i (Munsetlt Gley 1 3/N); Moist; Soft
Clay with sand; Very dark gray (Munsell Gley 1 112°1-1
5 3/N); Moist; Soft
1z _
Fine to medium sand; Gray (Munsell 5Y 5/1); sPp | 1125 S\?z’z'fz‘gi'zs???g?fsf’c"g’;?‘
- Saturated; Poorly graded; Loose : oo
analysis
. Fine to medium sand; Gray (Munsell 5Y 5/1); 3-5-7-7
- Saturated; Poorly graded; Medium dense
10 —
Fine to medium sand; Light gray (Munsell 5Y 2-4-4-2
. 7/1); Saturated; Poorly graded; Loose
_1 1-2-3-1
8 = -F
Clayey sand; Very dark gray (Munsell Gley 1 I 3 sc 1/12"-2-3 . L;ZZ?J;‘ Za(r‘:g:_?g;h_l glrgs to
. ) . -l :
15 — 3/N); Saturated; Poorly graded; Loose : a (Munsell 5Y 7/1). Saturated:
o 1 -| Poorly graded; Loose

All depths referenced to ground surface.

Page 1 of 1

Total Depth: 16’

dngineers | seieniiss | novators




Geosyntec®

consultants

Suite 710,

GENERAL INFORMATION

1200 Riverplace Boulevard,

Jacksonville, Florida 32207

BOREHOLE ID: B-8

BORING LOG

TECHNICAL INFORMATION

PROJECT NO: GK4443
CLIENT: Hercules Incorporated

SITE LOCATION: Brunswick, Georgia
BORING DATE: 2/29/2012
GEOSYNTEC SUPERVISOR: Ramil Mijares

DRILLING CONTRACTOR: SAEDACCO
DRILLER NAME: Stefan Smith

DRILLING METHOD: Hollow Stem Auger
RIG TYPE: D-50

BOREHOLE DIA: 2.25 in.

NORTHING: 424813.55

EASTING: 872920.67

GROUND ELEVATION: 5.84'

'Q _c
58 c
s | 9% | &R - 3 5
e | = _ . . Sles o Q SPT-Curve 2
lat < Lithologic Description S5l &2l v 2 o Comments
© ol g K] &
; o o o
5 1015 20 2530 3540 45 5!
©
Fine to medium sand with roots; Very dark gray SP 1-1-1-1
B (Munsell Gley 1 3/N); Moist; Poorly graded;
Loose . .
] Uppa_er 1ft (2-3) = Fine to
Fine to medium sand; Dark gray (Munsell 5Y 2-3-4-3 \r;]gr(:lncjgrlfzr;gyw(lmurr?soetlsl'Gley
m 4/1); Moist; Poorly graded; Loose 1 3/N); Moist: Poorly graded:
B z Loose ;
Clayey sand; Olive gray (Munsell 5Y 4/2); SC 1712%-13-1 zzzfgéﬁs;iﬁ)l;arllngerg;
5— Saturated; Poorly graded; Loose (Munsell 5Y 4‘/1)_ Saturated:
N Poorly graded; Loose
Fine to medium sand; Light gray (Munsell 5Y | sp 4-5-6-4 : Qyzllyztlgc;’:lzs;’ag.l?:)efgr()égEEB-
i 711}, Saturated; qurly graded; Loose : analysis: Anaiytical sample
-3 SO-MNB8-01 (MS/MSD)
i “ 2/29/12 10:10 for COPC
3-3-2-3 analysis
10 —
1/12"-2-3
1-2-1-4
Fine to medium sand; Gray (Munsell 5Y 5/1); 1-3-2-2
15 — Saturated; Poorly graded; Loose

Al depths referenced to ground surface.

Page 1 of 1

Total Depth: 16’

engineers | seientsts 1 novators



Geosyntec”
consultants
GENERAL INFORMATION

Suite 710,

1200 Riverplace Boulevard,

Jacksonville, Florida 32207

BORING LOG

BOREHOLE ID: B-9
TECHNICAL INFORMATION

PROJECT NO: GK4443
CLIENT: Hercules Incorporated

SITE LOCATION: Brunswick, Georgia
BORING DATE: 2/29/2012
GEOSYNTEC SUPERVISOR: Ramil Mijares

DRILLING CONTRACTOR: SAEDACCO
DRILLER NAME: Stefan Smith .

DRILLING METHOD: Hollow Stem Auger
RIG TYPE: D-50

BOREHOLE DIA: 4.25n.

NORTHING: 424882.57

EASTING: 873790.91

GROUND ELEVATION: 6.33'

9 =5 -
s |3 85| - S >
BE| g . _ - glge| a g SPT-Curve 2
A & Lithologic Description sl g2l » 3 S Comments
2 : “158 ) @
bs1015 20 2530 35 40 45 5(
O i
Fine to medium sand with roots; Very dark gray SP 2-1-2:2 |
. (Munsell Gley 1 3/N); Moist; Poorly graded;
Loose :
i WH-1/18" ||
Sandy fat clay with mulch; Dark gray (Munsell CH |[wHans |
5| Gley 1 4/N); Moist; Soft ' 3
|z _ | _ |
Sandy fat clay; Dark gray (Munsell Gley 1 4/N); WH Analytical sample Sg&)“éNBg'
j Saturated: Soft 01 2/29/12 9:00 for COPC
' analysis; Analytical sample
SO-MNB9-02 2/29/12 9:30
7] \ - for COPC analysis for
11233 duplicate
T N
10 Upper 6 in (10-10.5) = Sand
Fine to medium sand; Gray (Munsell 5Y 6/1); SP 2-3-5-5 fat clay with somé and andy
] Saturated; Poorly graded; Loose mulch: Dark gray (Munsell
Gley 1 4/N); Saturated; Soft
1 . _ Lower 1 ft (13-14) = Fine to
2-3-11
EZ?udr);;tfctj'dsagf't Dark gray (Munsell Gley 1 4/N); \ CH medium sand: Gray (Munsell
. ' 5Y 6/1); Saturated; Poorly
graded; Loose
l WVH/12"-1-3] Lower 6 in (15.5-16) =
Q'\\ Clayey sand; Dark gray
15 — N (Munsell 5Y 4/1); Saturated;
NN .| Poorly graded; Loose

All depths referenced to ground surface.

Page 1 of 1

Total Depth: 16’

eAgingers | seieuiits | INovatars




1200 Riverplace Boulevard,

Geosyntec® =%

consultants

GENERAL INFORMATION

Jacksonville, Florida 32207

BORING LOG

BOREHOLE ID: B-10

PROJECT NO: GK4443
CLIENT: Hercules Incorporated

SITE LOCATION: Brunswick, Georgia
BORING DATE: 2/28/2012
GEOSYNTEC SUPERVISOR: Ramil Mijares

DRILLING CONTRACTOR: SAEDACCO
DRILLER NAME: Stefan Smith

TECHNICAL INFORMATION.

DRILLING METHOD: Hollow Stem Auger
RIG TYPE: D-50
BOREHOLE DIA: 4.25 in.
NORTHING: 424897.58
EASTING: 873369.92
GROUND ELEVATION: 6.35'

o I —
S 3 = ‘% -‘§ — % g
S| & . . e Llos| o SPT-Curve 2 :
a ) Lithologic Description 212%| » ¢ 3 Comments
g 5= o x
o
D 51015 20 2530 35 40 45 5(
0
Fine to medium sand with roots; Very dark gray SP 1-1-1-1
| (Munsell Gley 1 3/N); Moist; Poorly graded;
Loose
1-2-2-3
R 124" | Lower 1 ft (5-6): Fal clay,
7 Very dark gray (Munsell Gley
S— = 1 3/N); Saturated; Very soft
Fat clay; Very dark gray (Munsell Gley 1 3/N); CH WH ) Upper 1/ (6-7): Fat clay with
- Saturated; Very soft 1| sand; Very dark gray
' (Munsell Gley 1 3/N),
Saturated; Very soft
WH
10
WH
4
WH
WH/18"-1
15— \\
Fat clay with sand with some crushed shells; —: 1-1-2-2 h]o;’ji:r; ga(;g'\:lgr); g:sh?d
. Dark gray (Munsell 5Y 4/1); Saturated; Soft = shells: Gray (Munsell 5Y 5/1);
I Saturated; Poorly graded;
T ) ! Loose
Fine to medium sand with crushed shells; Gray spP 1-2-3-3

20—

(Munsell 5Y 5/1); Saturated; Poorly graded:
Loose




] i E 1-2-1-4
- 112%1/12"
Fat clay with sand; Dark gray (Munsell 5Y 4/1); 4 cH |nzminz
26 — Saturated; Soft e
| N/A ;: N/A Shelby Tube Sample
| Collected
y e
Medium to coarse sand, Gray (Munsell 10YR o®( SP [10-10-8-12
g 5/1); Saturated; Poorly graded; Medium dense o’
) o:l
30 .
o, WR-2-3-2
- ..l
..l
i :.:
o4 3-3-3-3
N .:l
!
o 1-50/5"
35 *.
..I
i LK
All depths referenced to ground surface. Page 2 of 2

Total Depth:  36' ngneers | Selentists | intlovatrs



D 1200 Riverplace Boulevard, _
Geosyntec Suite 710 BORING LOG
. - Jacksonville, Florida 32207
consultants BOREHOLE ID: B-11
GENERAL INFORMATION TECHNICAL INFORMATION
PROJECT NO: GK4443
CLIENT: Hercules Incorporated DRILLING METHOD: Hollow Stem Auger
SITE LOCATION: Brunswick, Georgia RIG TYPE: D-50
BORING DATE: 2/28/2012 BOREHOLE DIA: 4.25in.
GEOSYNTEC SUPERVISOR: Ramil Mijares NORTHING: 424659.61
DRILLING CONTRACTOR: SAEDACCO EASTING: 873496.33
DRILLER NAME: Stefan Smith . GROUND ELEVATION: 5.10
P €| 3 % - 5 5
o= | 8 , g . glgg| a8 SPT-Curve 2
a = Lithologi¢ Description Blea| 0 2 S Comments
= “158] @ o
5 1015 20 2530 35 40 45 5(
—0
Fal clay with sand; Dark gray (Munsell 5Y 4/1); ~ [—_| CH 1-1/18"
E Moist; Soft ]
Fine to medium sand: Very dark gray (Munsell - | SP 1-1-2-1
-1 Gley t 3/N); Moist; Poorly graded, Loose :
| =z
Clayey sand; Very dark gray (Munseli Gley 1 \ SC 2-1-1-1
5— 3/N); Saturated; Poorly graded; Very loose
No recovery \ 124"
Clayey sand; Very dark gray to black (Munsell N 124
B Gley 1 3/N to 2.5/N); Saturated; Poorly graded; ®
Very loose
10— R
Fat clay with sand; Very dark gray {Munsell 5Y - CH g1
. 3/1); Saturated; Soft -
i s 1181
Fat clay with sand; Dark gray (Munseli 5Y 4/1), ;’: WH
15 — Saturated; Soft :_
| = WHI127-3-4]
Fat clay with sand Wilh some crushed shells; — 2-1127-2
g Dark gray (Munsell 5Y 4/1); Saturated: Soft s
20 — -
[ 1-2-2-5




TN/A ] N/A Shelby Tube Sample
i L Collected
:._
Medium sand; Gray (Munsell 10YR 5/1), .l sP 1-4-3-6
25 —| Saturated; Poorly graded; Loose R
Medium to coarse sand; Gray (Munsell 10YR . 10-13-10-6
4 5/1); Saturated; Poorly graded; Medium dense L
7 O
o4 2-9-14-17
L]
) )
L
30 — o,
*.! 3-10-6-4
- ..(
L
L
1 o]
o’ 14-16-50/5"
B L] ’
..l
..I
- ..l
'.l 15-6-5-5
35— ®e]
..1
N L N |
All depths referenced to ground surface. Page 2 of 2

Total Depth: 16 engingess | seiEniss | Innovarors



ATTACHMENT B
PHOTO LOGS



GEOSYNTEC CONSULTANTS
Photographic Documentation

Client: Hercules Incorporated Project Number: GK4443

Project Name: Terry Creek OU1 RI/FS Project Location: Brunswick, Georgia

Photograph 1

Date:
27 February 2012

Direction:

N/A

Comments:

Drilling SPT boring
using hollow stem
auger technique.

Photograph 2

Date:
28 February 2012

Direction:

N/A

Comments:

Split-spoon sample

from Borehole B-2 (12
to 14 feet below ground
surface) where sandy

fat clay is observed.

GK4443\Terry Creek Geotechnical Investigation 1 June 2012



GEOSYNTEC CONSULTANTS
Photographic Documentation

Client: Hercules Incorporated

Project Number: GK4443

Project Name: Terry Creek OU1 RI/FS

Project Location: Brunswick, Georgia

Photograph 3

Date:
29 February 2012

Direction:

N/A

Comments:

Split-spoon sample
from Borehole B-8 (14
to 16 feet below ground
surface) where poorly
graded sand is
observed.

Photograph 4

Date:
28 February 2012

Direction:

N/A

Comments:

Shelby tube sample
from Borehole B-10
(26 to 28 feet below
ground surface).

GK4443\Terry Creek Geotechnical Investigation 2

June 2012




GEOSYNTEC CONSULTANTS
Photographic Documentation

Client: Hercules Incorporated

Project Number: GK4443

Project Name: Terry Creek OU1 RI/FS

Project Location: Brunswick, Georgia

Photograph 5

Date:
29 February 2012

Direction:

N/A

Comments:

Disturbed and
undisturbed Shelby
tube samples collected
for laboratory testing.

Photograph 6

Date:
29 February 2012

Direction:

N/A

Comments:

View of a completed
(i.e., grouted) borehole
location.

GK4443\Terry Creek Geotechnical Investigation 3

June 2012




ATTACHMENT C
SUBSURFACE PROFILES
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ATTACHMENT D

" GEOTECHNICAL LABORATORY
TEST RESULTS



Excel-Geotechnical Testing; inc.

“Exceflence in Testing®

953 Forrust Strest, Roswell, Gaorgla 30078
Tak (770) 910 7537 Fax: (770} 910 7338

Test Results Summary -

Projeet Name: Terry Creek OUI RUFS
Prujecs No.: 534

Nample Infasmainn

Teat Informacdon

Boring

No

i)

Dep Lab.

1
{
H

Munwre

Ceurral

Shve Anails

AETM

i

Artrshery Lisvin
ASTM

Da3is

Clasifir.
LY
AKTAL

Dev?

GT-MSR1-0Y

GT-MSB1.0Y

MSE1-02

GT-M3B1-64

Y

12C024

Tarmsaig
GT-MS35.03
GT-MSTH5-04
GT-MsBA01 |
M5B4-02
.|;§J-03 ; 810 1207
Uormseice y This " iadons e -
ST-MSBS.01 | -2 12¢019 i : !
s de 313 )
“nacoat | ) T f -
120022 )
12023

‘120028

12C629

120030

Noges

1~ See Sadl bnadex Proparties page for hydrometer test restlls
2+ e Sead Index Properties pge fun spaafie yravity test rouliy

3 - Bucket Sample.

Excel Geotechnical Testing, Inc.

“Excellence in Testing™

953 Forrest Stresl, Rosweil, Grargla 30075
Tal: (770) 810 7537 Fax: (770) 910 7538

Project Name: Terry Creek OU1 RI

Test Results Summary

Project No.: $34

Sampte leferaution

Test Infermatwo

GTMNBR03 |

- -'—)1_6[-33 =

GT-MNBE-04

120054

Mewrare Sieve Anaipin Amreberg Launw Fugiwessing,
Bartog Depm lab. Coamt attvm ASTM Cathe,
No. No. Daz D418 Neres.
asta | Crava Sand I Floas W D TNT_— AETM
Ute | Coomor | Gomient © Cagrew ! , D247
- {-1 iy %) 1% 1% [ 3 -} (S [
GT-MNR3-02 L2 ! . - .

GT-MNBY-DL 02
GT-MNB9-02

GTMNDBO-0

QD3R

enr

GT-MNRINGS : 2830

TG

Thactes

GT-MSRII1-L1 0.2

12C048

GT-MSB11-02

120 C49

120058
12C053

19

H
721 | 254

1+ Soe Suil [edex Properties prge for bydrumeter test resuits
2 - See Scil Index Praperiicy page for speailic gruvily teut nesults.
- Buehct Swnple.




[ e e

. . Prnject Nume: Terry Creek OUT RIFS
Excel Geotechnical Testing, Inc. ¢

“Excellence in Testing” Project Nu: 534

Excel Geotechnical Testing, Inc. Test Results Summary

“Excullence in Testing”

Cliewt Sample [D. GT-MSB2-03 (10-147)

953 Farrest Street, Roswell, Georgla 30076

953 Forrest Streat, Roswell, Georgia 30075 . Project Name: Terrs Creck QUL RUFS Tel: (770) 910 7537 Fax: (770) 910 7538 Lab Sample No: 126009
; L Tel: (770) $10 7537 Fax: (770) 910 7538 Project No: &M ASTAIC 04 B 2L L e, - Coum B, Bpey. Conrity, Mui
i : 11w.0 10D L, b e SOIL INDEX PROPERTIES ot Clos v, ANAI
i Cour | Mediven [ fme | A ] Clay ]
Sund Fines.
Sampie Lolerouros Tast lutormatian 1S Sanidrd Sieva Sore. end Numbers
TR AP
I Molsture Sleva Anstysn Attrebery Limbn Englnwecing ' o - Fallires i . '
| Bortag Bipta Les Conrvet AsT™ asT™ Claife 100
i No. No. D Do oy kY
ASTH Genel Sand Fine LL [ ) ASTM )
i D16 | Connns Cosmat  Counat ' Dam 70
L) [ 1% ) v by (%) ) t o () .
60
ST-SD-Post T 12CCHy .
ST-GTRI 61 ;

Percent Finer by Weight( % )
w

1
0
s 130 10 1, . 0.1 0.0l 0.00¢ naGnt
. Craln Size { mm )
Slese No. | Size (mm)| % Finer Herdrometer ; F e
—— Partlcte Dismeter | % Fines /
¥ 7 1068 i .
d s0 1.6 ooryr §7.7 - .
U Lne
14 v: e [THL 30 o A S
T 2 Toor w007 X} [ Cior OO
34 1% IE BT Gy i e
H
i px3 33 wac o012 364 P E
: 2] Iy £ / / '
: H
! Al 333 Grusel (%) E i 4
Pkl L [T
H 110 317 P - s YA b
! 4 EIR} Fines (34): 50,2 R /
; yu cahns,
! s 874 S 19 N ) ¢ O
i i Uty 12 hicks 02 2 M A0 1 6 S0 R0 IE0 NI
i
Liguld Limit{ L1}
{Cuett, Uit (Cat: ]
: [specc Gravin) ™ T 51 ] fuett Can o | ]
: Client Tab Maisiure Atterherg Linits Eirgineveing ( lassititution
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Sheet Title:
Purpose:
Prepared By:

Date:
Reviewed By:
Date:

Cell Color Codes:

Notes

Flow Rate Calculations for Mouth and Culvert Transects

Display calculation of average velocity using depth and velocity measurements.
Ashton Imlay

9/17/2012

Jesus Sanchez

.9/ 18/2012

rolumne

Calculation columns

: 1. Each Measurement is from Matrix: SW, Type: Surface Water, Location A: Outfall Ditch.

2. Columns "2-Point Method" through "3-Point Method" were calculated using methods from "Stream-gaging procedure," USGS Water Supply
Paper 888, 1943.

3. Measurements locations are visualized in N:\Ashland\OU1 RIFS Implementation\surface water investigation\Proposed Hydrologic
Investigation.pdf,

4. Average of 0.2- and 0.8-Depth Velocity Measurements.

5. Average of 2-Point Method and 0.6-Depth Method.

6. Average of 0.2-, 0.6-, and 0.8-Depth Velocity Measurements.

7. Velocity measurements were collected by Caroline Nelson.

Average Velocity
2-Point | 0.6-Depth 3-Point 3-Point
Method® | Method | Method® | Method®
(ft/sec) (ft/sec) (ft/sec) (ft/sec)
Mouth Ebb Tide | 4/4/2012 10:00 2.10 0.25 0.42 0.25 0.34 0.36
2.82 0.34
0.26 0.65
12:04 0.79 0.43 0.49 0.43 0.46 0.47
Culvert Ebb Tide | 4/4/2012 - S
0.23 0.78
11:48 0.69 0.54 0.72 0.54 0.63 0.66
0.92 0.65
131 0.09
17:22 3.94 0.00 0.07 0.00 0.03 0.04
5.25 0.04
0.66 0.05
Mouth Flood Tide | 4/4/2012 16:45 1.97 0.45 0.26 0.45 0.35 0.32
2.62 0.47
0.39 0.17
16:03 1.18 0.15 0.19 0.15 0.17 0.17
1.57 0.20
1.05 0.00
18:12 3.15 0.00 0.00 0.00 0.00 0.00
Culvert Flood Tide | 4/4/2012 e o
1.25 0.00
18:23 3.35 0.00 0.00 0.00 0.00 0.00
4.46 0.00
0.39 0.00
735 1.18 0.00 0.00 0.00 0.00 0.00
157 0.00
0.39 0.00
7:40 0.98 0.00 0.00 0.00 0.00 0.00
157 0.00
1.87 0.28
Mouth Slack High | 4/4/2012 8:10 5.61 0.00 0.14 0.00 0.07 0.09
7.48 0.00
0.49 0.27
8:41 2.95 0.28 0.14 0.28 0.21 0.18
3.94 0.00
0.75 0:13
9:15 2.26 032 0.12 0.12 0.12 0.12
3.02 0.12
0.36 0.00
Mouth Slack Low | 4/4/2012 13:40 1.08 0.00 0.00 0.00 0.00 0.00
1.44 0.00
1.12 0.00
8:17 3.35 0.00 0.00 0.00 0.00 0.00
. 4.46 0.00
Culvert Slack High | 4/5/2012 S 5.00
8:00 3.44 0.00 0.00 0.00 0.00 0.00
4.59 0.00
0.21 0.57
14:20 0.63 0.62 0.54 0.62 0.58 0.57
Culvert Slack Low | 4/4/2012 L st
0.25 0.67
14:10 0.75 0.67 0.70 0.67 0.68 0.69
1.00 0.72
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Sheet Title: Raw Data from Pressure Transducer
Purpose: Display the data measured by the pressure transducer.
Prepared By: Ashton Imlay
Date: 9/7/2012
Reviewed By: Jesus Sanchez
Date: 9/13/2012
Cell Color Codes: |Data

Calcltioﬁ olumns
Notes: "Pre-Weir" transducer malfunctioned in field. Column was not included due to lack of data.
No data was collected between 3/11/12 01:55 and 3/11/12 03:00 due to the Daylight Saving Time adjustment.

__ Date&Time | BaroTROLL(ps) | PZ0D-01(psi) | PZ-0D-03 (psi) | P2-OD-095 (psi) | PZ-OD-09D (psi) | PZ-OD-105 (psi) | PZ-OD-10D (psi) | _In-Weir (psi) | Post-Weir (psi) _
02/29/2012 19:00 14.8 14.8 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:05 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:10 14.8 14.7 14.8 14.7 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:15 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:20 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:25 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:30 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:35 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:40 14.8 14.7 14.7 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:45 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:50 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 19:55 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:00 14.8 14.7 14.7 14.7 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:05 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:10 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:15 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:20 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:25 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:30 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:35 14.8 14.7 14.7 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:40 14.8 14.7 14.7 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:45 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:50 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 20:55 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:00 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:05 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:10 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:15 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8

02/29/2012 21:20 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:25 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:30 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:35 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:40 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:45 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:50 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 21:55 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 22:00 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 22:05 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8
02/29/2012 22:10 14.8 14.7 14.8 14.8 14.8 14.8 14.8 16.5 14.8




Sheet Title:
Purpose:
Prepared By:
Date:

Reviewed By:
Date:

Cell Color Codes:

Notes:

Relative pressure difference between each transducer and the BaroTROLL measurements
Display the first step to calculating water surface elevation (WSE) and compute the relative pressure for each transducer.

Ashton Imlay
9/7/2012
Jesus Sanchez
9[ 13/2012

Data columns

Calculation columns

"Pre-Weir" transducer malfunctioned in field. Column was not included due to lack of data.

~ Date & Time PZ-0D-01 (psi) PZ-0D-03 (psi) | PZ-OD-09S (psi) PZ-OD-OQDg(psi) PZ-OD-10S (psi) PZ-0D-10D (psi) In-Weir (psi) Post-Weir (psi)
02/29/2012 19:00 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:05 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:10 -0.1 0.0 0.0 0.0 0.0 0.0 13 0.0
02/29/2012 19:15 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:20 -0.1 -0.1 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:25 -0.1 -0.1 -0.1 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:30 -0.1 0.0 -0.1 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:35 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:40 41 -0.1 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:45 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:50 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 19:55 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:00 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:05 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:10 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:15 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:20 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:25 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:30 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:35 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:40 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:45 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:50 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 20:55 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:00 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:05 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:10 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:15 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:20 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:25 -0.1 0.0 0.0 0.0 0.0 0.0 ) 0.0
02/29/2012 21:30 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:35 -0.1 -0.1 -0.1 0.0 0.0 0.0 17 0.0
02/29/2012 21:40 -0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0
02/29/2012 21:45 0.1 0.0 0.0 0.0 0.0 0.0 1.7 0.0




Sheet Title:
Purpose:
Prepared By:
Date:

Reviewed By:
Date:

Cell Color Codes:

Notes:

Conversion from pressure units to water height units
Display conversion from pressure units to water height units.
Ashton Imlay
9/7/2012

Jesus Sanchez

9/13/2012

Data columns

Calculation columns

"Pre-Weir" transducer malfunctioned in field. Column was not included due to lack of data.
Calculation: Pressure difference from "Pressure Differences" sheet, divided by the specific weight of water (62.4 Ib/cu.ft.). Then convert all inches to feet.

In-V\;I=eir (ft)

PZ-0D-01 (ft) PZ-OD-03 (ft) PZ-0OD-09S (ft) PZ-OD-09D (ft) PZ-OD-10S (ft) PZ-OD-10D (ft) Post-Weir (ft)

0.1 -0.1 -0.1 0.0 -0.1 0.1 3.8 0.0

02/29/2012 19:05 0.1 -0.1 -0.1 0.0 -0.1 0.1 3.8 -0.1

02/29/2012 19:10 0.1 0.1 -0.1 0.0 -0.1 0.0 3.9 -0.1

02/29/2012 19:15 0.1 0.1 0.1 0.0 -0.1 0.1 3.8 0.0

02/29/2012 19:20 0.1 -0.1 0.1 0.0 -0.1 0.1 3.9 0.0

02/29/2012 19:25 0.1 0.1 0.1 0.0 -0.1 0.1 3.8 -0.1

02/29/2012 19:30 -0.1 -0.1 -0.1 0.0 -0.1 0.1 3.8 -0.1

02/29/2012 19:35 -0.1 0.1 -0.1 0.0 -0.1 0.1 3.8 0.0

02/29/2012 19:40 -0.1 -0.1 0.1 0.0 -0.1 0.1 3.8 0.0

02/29/2012 19:45 0.1 0.1 -0.1 0.0 -0.1 0.1 3.8 0.0

02/29/2012 19:50 0.1 0.1 0.1 0.0 -0.1 0.1 3.9 0.0

02/29/2012 19:55 0.1 0.1 -0.1 0.0 -0.1 0.1 3.8 -0.1

02/29/2012 20:00 -0.1 0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 20:05 0.1 -0.1 -0.1 0.0 -0.1 0.1 3.8 0.0
02/29/2012 20:10 0.1 0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 20:15 -0.1 -0.1 -0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 20:20 0.1 -0.1 0.1 0.0 -0.1 0.1 3.8 -0.1
02/29/2012 20:25 0.1 0.1 0.1 0.0 -0.1 0.1 3.9 -0.1
02/29/2012 20:30 -0.1 -0.1 0.1 0.0 -0.1 0.1 3.9 -0.1
02/29/2012 20:35 -0.1 -0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 20:40 0.1 0.1 0.1 0.0 -0.1 0.1 3.9 -0.1
02/29/2012 20:45 0.1 0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 20:50 -0.1 -0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 20:55 -0.1 -0.1 -0.1 0.0 -0.1 0.1 3.9 -0.1
02/29/2012 21:00 0.1 -0.1 0.1 0.0 -0.1 0.1 3.8 -0.1
02/29/2012 21:05 -0.1 -0.1 -0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 21:10 -0.1 -0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 21:15 0.1 -0.1 -0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 21:20 0.1 0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 21:25 -0.1 -0.1 -0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 21:30 0.1 -0.1 0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 21:35 0.1 0.1 -0.1 0.0 -0.1 0.1 3.9 0.0
02/29/2012 21:40 -0.1 -0.1 -0.1 0.0 -0.1 0.1 3.9 -0.1
02/29/2012 21:45 -0.1 0.1 -0.1 0.0 -0.1 0.0 3.9 0.0




Sheet Title:
Purpose:
Prepared By:
Date:
Reviewed By:
Date:

Cell Color Codes: |

Notes:

Calibration of In-Weir Device Elevation
To calibrate the In-Weir water surface elevation using high tide data.

Ashton Imlay
9/7/2012
Jesus Sanchez
9/13/2012

Calculation columns. :

Difference =Abs(In-Weir - Post-Weir)

Maximum Difference: from measurements between 3/2-4/4
Maximum Difference is measured to calibrate the In-Weir and Post-Weir elevations

to be equal at high tide.

te & Time In-Weir | Post-Weir | Difference
02/29/2012 19:00 3.8 0.0 3.9
02/29/2012 19:05 3.8 -0.1 3.9
02/29/2012 19:10 39 -0.1 39
02/29/2012 19:15 3.8 0.0 3.9
02/29/2012 19:20 3.9 0.0 3.9
02/29/2012 19:25 3.8 -0.1 3.9
02/29/2012 19:30 3.8 -0.1 39
02/29/2012 19:35 3.8 0.0 3.9
02/29/2012 19:40 3.8 0.0 39
02/29/2012 19:45 3.8 0.0 3.9
02/29/2012 19:50 39 0.0 39
02/29/2012 19:55 3.8 -0.1 3.9
02/29/2012 20:00 39 0.0 3.9
02/29/2012 20:05 3.8 0.0 3.9
02/29/2012 20:10 3.9 0.0 3.9
02/29/2012 20:15 3.9 0.0 3.9
02/29/2012 20:20 3.8 -0.1 3.9
02/29/2012 20:25 3.9 -0.1 3.9
02/29/2012 20:30 3.9 -0.1 3.9
02/29/2012 20:35 3.9 0.0 3.9
02/29/2012 20:40 3.9 -0.1 3.9
02/29/2012 20:45 3.9 0.0 3.9
02/29/2012 20:50 3.9 0.0 3.9
02/29/2012 20:55 3.9 -0.1 39
02/29/2012 21:00 3.8 -0.1 3.9
02/29/2012 21:05 3.9 0.0 3.9
02/29/2012 21:10 3.9 0.0 3.9
02/29/2012 21:15 39 0.0 3.9
02/29/2012 21:20 39 0.0 3.9
02/29/2012 21:25 3.9 0.0 3.9
02/29/2012 21:30 3.9 0.0 3.9

Maximum
Difference |
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o/13/2012
Cell Color Codes: 'Data col

Conversion from water height units to water surface elevation

To display conversion from water height units to water surface elevation.

Ashton Imlay
9/7/2012
Jesus Sanchez

5 ' S

Calculation columns

"Pre-Weir" transducer malfunctioned in field. Column was not included due to lack of data.
"Post-Weir" length of wire calibrated so that the measured elevation on 4/4/12 @ 11:05am matched surveyor field measurement.

"In-Weir" Measuring Device Elevation is the "Post-Weir" elevation added to the minimum difference calculated on the "In-Weir Device Elev Calibration" worksheet

"Length Wire" data is referencing "Field Notes" worksheet

ence 8.07 9.43 7.55 7.34 7.62 8.31
~ Length Wire 16.2 16.2 16.0 36.3 16.2 33.4
Measuring Device
Elevatia H-NSL -8.1 -6.8 -8.5 -29.0- -8.6 -25.1 -3.7 8.7
~ Date & Time PZ-0D-01 PZ-OD-03 PZ-OD-095S PZ-OD-09D PZ-OD-10S PZ-OD-10D In-Weir Post-Weir

2/29/2012 19:00 -8.3 -6.9 -8.6 -28.9 8.7 -25.0 0.1 -8.8
2/29/2012 19:05 -8.3 -6.9 -8.5 -28.9 1Y -25.0 0.1 -8.8
2/29/2012 19:10 -8.3 -6.9 -8.6 -29.0 -8.7 -25.0 0.1 -8.8
2/29/2012 19:15 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 19:20 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 19:25 -8.3 -6.9 -8.6 -29.0 -8.7 -25.0 0.1 -8.8
2/29/2012 19:30 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 19:35 -8.3 -6.9 -8.6 -28.9 £7 -25.0 0.1 -8.8
2/29/2012 19:40 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 19:45 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 19:50 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 19:55 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 20:00 -8.3 -6.9 -8.6 -28.9 8.7 -25.0 0.1 -8.8
2/29/2012 20:05 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 20:10 -8.3 -6.8 -8.5 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 20:15 -8.3 -6.9 -8.6 -29.0 -8.7 -25.0 0.1 -8.8
2/29/2012 20:20 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 20:25 -8.2 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 20:30 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 20:35 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 20:40 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 20:45 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 20:50 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 20:55 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8
2/29/2012 21:00 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 48
2/29/2012 21:05 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 21:10 - -8.3 -6.9 -8.5 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 21:15 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 21:20 -8.3 -6.9 -8.5 -28.9 -8.7 -25.0 0.2 -8.8
2/29/2012 21:25 -8.3 -6.9 -8.6 -28.9 -8.7 -25.0 0.1 -8.8




Water Surface Elevation (ft-MSL)

Water Surface Elevations - March 2 to April 6, 2012
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Water Sruface Elevation (ft-MSL)

Water Surface Elevations - March 2 to 9, 2012
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Water Surface Elevations - March 9 to 16, 2012
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Water Surface Elevations - March 16 to 23, 2012
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Water Surface Elevations - March 23 to 30, 2012
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Water Surface Elevations - March 30 to April 6, 2012
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R I

X = STATE | PROJECT MUNBER
A |NOTE: THE CONTRACTOR SHALL REMOVE THE EXISTING e O ¢ . PAVEMENT EDGE"~, -
~ RAILADAD TRACKS AND APPURTENANCES WITHIN THE o \% ".5’/‘ S n.s:. um.u el NOTES: (D ON PLAN PNDICATES DRAIMAGE NOTE) A, | sw-enee
i |CONSTRUCTION LIMITS. THE COST OF THIS WORK SMALL . N - il O mErove DRANAGE STRUCTURE ANO
£ etm IN THE BID PRICE SUBMITTED FOR ITEM > Py Fan o .m‘ s ,.,.2%; . =3
o N | SHREEI - 7 Langen b @mmmmm H ... o=
. Stetion 147474, SLELT. o @ revove DRAINAGE STRUCTURE M0 f |
DRAINAGE STRUCTURES B-94, B-96, AND J6' PIPE GRE TEMPORARY ITEMS TO BE P S i
UPON CONPLETION OF THE 6 X §° CONCRETE BOX %” ‘24"7'“ E Lo § < & RECONSTRUCT: DAAINAGE STRUCTURE ik
T, LOCATIONS AND INVERTS OF #RE AS P ] - o8 g ]
B-94; STATION 116+02, 53.28! mt IN » @48 - ~28| © FEMOVE EXISTING STORM DRAINGGE PIFE. $ E 872
" INERT 0uT & g | @ revove exsTe paanwce stricTre. B
898, STATION 16406, 13 LEFT, DT uéiasz: "4;5 & a00 ™ ; i
= INVERE-OUT + 809 o & E 872 i} -t i
b 4 . o &?}"" / :! : i
o 5 £
NERCI.I‘.E.SI fir P . o - HERCULES POWDER COMPANY : H.
v . /'
2400 FENCE AND CATES / S Ol o,
1 g 7 %
/ : ; \( A ROBERT-WOOLR ) DGE
- ‘ . % N (8 ®
% §
d S o sus i outpooR ;
- = ; : BRARY i | statow | AoveRTiseuent —f%% F
2 '. o ef 5 wel F
s Q&Y OTHERS + ) CURB : % F
= A W ? § ASPHALT 0.2
: 7 g 2 -2 i PARKNG
i
N s v = 4 v -
resi: D 0° ' -
36-|nch RCP

: 8
: ©
o
z
5" SIDEW, =
R “END.- =
i, CROSSING =
o
=}
b A
. : o
18-inch RCP |; 18-inch RCP <
= 4 -
: v
— : "
% 3 1 %
= ' 11 ad -
= o
N D) RN RS :
- -T_-_T‘-—-’L @:\:‘ - : . Je e AR T T T T TS = T - - g !
¥l e T R i -~~---F.._.-_-_,L___ CONC, SRR S
" ra Wiy | o P o T B L et o 2t “
ey i g o ‘. '. - - - S o -
. 1 y - < " l
] - ,- h HERCULES tNC. ﬁ
e - WALL FOR H ;«
MIVTA(NED oy MERcuES L ¢ T o BOX CULVERT P
e HERCULES POWDER u i
| e % ENVIRONMENTAL B : 3
2t I e % \ CONTROL STATION o
o e T k \ s
> : s — Pl Sut\!\.xl 116+80.75 44 \ 2% RT i 3
o i il Degree - A T
”* & z L} Tw"t BUDDY MESHITH orL c’unMr 1w
_. \ e RS 0. el s "\ !
S 4 \ PL_N 424765.78  E 872987.88 4o | " {
. ! N
EXISTING CULVERT TO REMAIN IN PLACE. . 20 STATE OF GEORGIA
FILL WITH LIGHTWE(OHT FLOWABLE FILL %
L

DEPARTMENT OF TRANSPORTATION

2
'y ¢ il NE

v
Y
v

OFFICE OF URBAN DESIGN

CONSTRUCTION PLAN
S.R. 25

STA. 115400 TO STA. 121400

803




—— ——
l (LI,

oy

o—— an LT WAy - oty
§f Chel grp-sch -2 2|26 |33\
202'-0* BOX CULVERT 2
0 i 000" 00"
i ] > oo
- CONSTRUZTION BASELINE S.R. 25 o
CENTERLINE CULVERT 2
STA. 1164284 i 1o e fo
N \ | ] q/f
* Tossosses ===Y';?’- i ¢ 4
. ‘ s e FMA?ET ~ ‘-i !
ssgsgsssssesss sss3sss==z .'1' = sszszsEIIsIIess 3=t 32857
€ CLLVERT n::::xn:n::::::z::::xiuzk ;g: T sreI333ITT b ?
; . jncry I
gzsrsspressessase * ‘
g i
: . [ | S—
57&333:8!:'!3!!:1!3:::B!:::S!: l&! — u‘ l
{ AL PLES NOT SHOWN .
PLAN
STAGE T4 STAGE I STAGE X STAGE I
59'-6* arge 736" 445" 18°.0°
35'0° 26
SECTION 1441 SECTION 1h-2
e END OF BOX CULVERT he— CONSTRUCTION JONT A e— CONSTRUCTION JONT B o~ CONSTRUCTION JOINT C fe— CONSTRUCTION JONT D €0 OF BOX CULVERT = Aea ':I:.cg.of OPEN CHAMNEL
P-0* =
e |
-‘-:;;:l;:I:;:l:::#t:!=!=:=!=l:=: SITITTezsceIsEcSSTSseIsis EIIIrEIITIIIIIBIIIANIIAISISLISIIESIANTIISSSS SIa3TaTIiasrcacIosrIINITINYIITSLIZILIIISIIEILISIIBEESIIISIILISSSS 2 R I I T I I N ey
""'"'"'""'"'"'“"""ﬁ_‘;q‘j'""“"""“""-'_;- e B N S favesesssrecsressenssrssasaranrerersesessomabosuenen
. i ]
-] A K i i 1| =g g TYR, |.E|I Y e !
rege £eg* meretere -9 re* o 1o rey® cebeteden fop F ety 1Y . ; : :
R e § 10 ROWS AT 3-6* ; rl TRNS ALY 0| omarse 0 20 ROWS AT 3-g* ¥ g £ ROWS AT 36 i ,___[__| END OF OPEN CHANNEL
> : S 3 ROXS AT 3-6°
@ SEE CULVERT END_DETALS FOR LOCATION OF WO PRES.
ELEVATION
GENERAL NOTES GENERAL NOTES CONT.... MMAR F ANTIT
SPECIFICATIONS - GEORGIA STANDARD SPECIFICATIONS, (953 EDITION, AND 1887 TEST PILES - DRIVE TEST PILES AT THE FOLLOWING LOCATIONS! PAY ITEM
SUPPLEMENTAL SOECIFICATIONS AS MODIFIED BY CONTRACT DOCUNENTS. | ONE TREATED TIMBER X 35 FT AT STAGE IA (WEST END). DUANTITY UNIT BAY ITEM
ONE TREATED TIMBER X 35 FT AT STAGE I (EAST END).
REINFORCING STEEL =~ ALL REINFORCING STEEL SHALL BE PLACED AND TIED IN :
ACCORDANCE  WITH TME GEORGIA STANDARD SPECIFICATIONS. WELDING OF DRIVING DATA PILES = ONE DRIVING DATA PILE :w.u. BE REQUIRED AT EACH OF ' O 500-3101 807 CY CLASS A CONCRETE
:gmgzc%ﬂgummtsmr BE PERMITTED. SEE GEORGIA STANDARD 3801 (8-59) THREE CONSTRUCTION STAGES == IA, I AND L. SIi<1000 BRSO LB DR AEN STERL
EXISTING CULVERT = SEE RDADWAY PLANS FOR REGUIREMENTS AND PAYMENT FOR REMOVAL S s
REINFORCING COVER - PROVIDE 2 MINIMUM COVER TO ALL REINFORCING UNLESS OF EXiSTING CULVERT. 520-2500 B850 LF  PILING, TIMBER - TREATED .
OTHERWISE NOTED. 2
INCIDENTAL ITEMS = COST INCIDENTAL TO THE WORK THAT IS NOT SPECIFICALLY cov:lg.z 520-¥500 2 EA TEST PILE, TIMBER - TREATED
CHAMFER = ALL EXPOSED CONCRETE EDOES SWALL BE CHAMFERED 3/4 INCH UNLESS BY THE GEORGIA STANDARD SPECIFICATIONS, SUPPLEMENTAL SPECIFICATIONS AND/! 2 =
OTHERWISE NOTED. SPECIAL PROVISIONS SKALL BE INCLUDED IN THE OVERALL BID ‘SUBNITTED, THIS . 520-4500 t EA LDAD TEST, TINBER - TREATED (IF RE00)
INCLUDES THE COST OF DRAIN HOLES, COARSE AGGREGATE DRAIN FILTERS AND OTHER
STAGE CONSTRUCTION - CONSTRUCTION SEGUENCE AND TRAFFIC CONTROL SWALL BE INCIDENTAL ITEMS NECESSARY TO COMPLETE THE WORK. CULVERT
ACCORDING TO THE ROADWAY STAGING PLANS, WITH IA BEING THE FIRST STAGE. ' RO
CONSTRUCTION JOINTS = CULVERT LONGITUDINAL REINFORCING SHALL NOT BE CONTINUDUS DESIGN DATA % DEPARTMENT OF TRANSPORTATICN
THRU CONSTRUCTION JOINTS LABELED *B*, *C*, OR *D'. AT ALL OTHER VERTICAL I PRECONSTRUCTION DIVISION-OFFICE OF 3RIDGE DESIGN
CONSTRUCTION JOINTS, "EACH LONGITUDINAL BAR SWALL BE CONTINUED THRU THE TRIPLE 6XS CONCRETE BOX CULVERT SPECIAL DESIGN s .
L™ -1
JOINT TO PROVIDE 1'=6* MINIMUM LAP SPLICES. SPECIFICATIONS S = - AASHTD 1877 PLAN AND ELEVATION =9
TEMPORARY SHORING = TME COST OF ALL TEMPORARY SHORING AND TENPORARY MEASURES v TRIPLE 6X5 BOX CULVERT (STA. ll€+42)
FOR  CONTROLLING OROUND OR SURFAC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>